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An i nves t iga t ion  has been ccrlducted i n  t h e  Langley Unitary Plan wind tunne l  
a t  Mach numbers cf 2.30, 2.70, and 2.95 to determine t h e  performance, s t a t i c  
s t a b i l i t y ,  and c o n t r o l  c h a r a c t e r i s t i c s  of a model of a fixed-wing supersonic  
cruise a i r c r a f t  with a design Mach number of 2.70 (SCAT 15-F-9898). The config-  
ura t ion  had a 74O swept warped wing with a re f lexed  t ra i l ; .ng edge and four 
engine nace l l e s  muntei! below t h e  re f lexed  por t ion  of t he  wing. A number of 
v e r i a t i o n s  i n  the b a s i c  conf igura t ion  were inves t iga ted ;  they included the 
e f f e c t  of wing leading-edge rad ius ,  t h e  effect of var ious  model components, and 
the effect of model control de f l ec t ions .  

INTRODUCTIOM 

The Nat ional  Aeronautics and Space Administration has  made an  i n t e n s i v e  
research e f f o r t  to provide t h e  t echn ica l  background necessary to def h e  and 
meet t h e  design requirements for a corrnnercially acceptab le  supersonic t r a n s p o r t  
a i r c r a f t .  Part of t h i s  e f f o r t ,  a conf igura t ion  series designated SCAT 15,  was 
u t i l i z e d  t o  explore  the most advanced des ign  technology of supersonic  aerody- 
namics. U r l y  experimental  and t h e o r e t i c a l  results obtained on models of t h e  
SCAT 1 5  conf igura t ion  series are reported i n  re ferences  1 to 5 .  

A member of t he  SCAT 15 series, a f ixed  arrow-wing vers ion  Besignated 15-F, 
has been of p a r t i c u l a r  interest because it has demonstrated high l e v e l s  of aero- 
e n a m i c  e f f i c i e n c y  a t  Mach 2.70 cruise condi t ions.  The o r i g i n a l  15-F configura-  
t i on  has been redesigned to  incorpora te  changes which are expected to improve 
t h e  low-speed performance of t h e  15-F concept without serious p e n a l t i e s  i n  high- 
speed p o t e n t i a l .  When compared with t h e  o r i g i n a l  lS-F, t h e  redesigned vers ion  
(SCAT 15-F-9898) has increased s i ze ,  decreased sweep of t h e  wing t r a i l i n g  edge, 
and increased. wing leading-edge radius .  The c u r r e n t  vers ion  a l s o  incorpora tes  
wing leading-edge devices ,  a smal l  center v e r t i c a l  t a i l ,  a v e n t r a l  f i n ,  and a 
small ho r i zon ta l  t a i l  f o r  l ong i tud ina l  cont ro l .  

The present r epor t  p re sen t s  wind-tunnel da t a  obtained on a 0.015-scale 
model of the  SCAT 15-F-9898 i n  t h e  superconic  speed range. Tes t s  were made on 
t h e  model a t  Mach numbers of 2.30, 2.70, and 2.95 over an angle-of-attack range 
from -8* to 12* a t  angles  of s i d e s l i p  of Oo and 2O. 

SYMBOLS 

The da ta  of t h e  p resent  i nves t iga t ion  a r e  r e fe r r ed  to t h e  body-axis system 
( f i g .  l ( a ) )  except f o r  t h e  l i f t  and drag c o e f f i c i e n t s ,  which are r e f e r r e d  to t h e  
s t a b i l i t y - a x i s  system. The moment re fe rence  cen te r  is loca ted  a t  45 pe rcen t  of 
t he  mean geometric chord and of fuse l age  s t a t i o n  84.85 can (33.405 i n . ) .  
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Values are given i n  both SI and U.S. Customary Units. The measurements 
and c a l c u l a t i o n s  were made i n  U.S. Customary Units. 
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Chamber drag 

ss chamber drag c o e f f i c i e n t ,  

nacelle i n t e r n a l  f r i c t i o n  drag c o e f f i c i e n t ,  
Nacelle i n t e r n a l  f r i c t i o n  draq 

minimum drag c o e f f i c i e n t  

drag c o e f f i c i e n t  a t  CL = 0 

L i f t  
l i f t  c o e f f i c i e n t ,  - 

Rol l ing  monrent 

qSb 
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A C m  
~ .I 

d i r e c t i o n a l - s t a b i l i t y  parameter, -, per deg 
A$ 



CY 

% 

C 

9 

r n  

S 

X 

Xn 

Y 

z 

Side force 
side-force c o e f f i c i e n t ,  

qs 

ACY 
side-force parameter, -, per  deg 

AB 

l o c a l  chord measured streamwise, cm (in.) 
(C i n  computer-genera ted tables) 

mean geometric chord, cm (in.) 

local chord measured perpendicular to leading edge, cm (in.) 

l i f t - d r a g  ra t io  

length of nace l l e ,  cm ( in . )  

f ree-stre,.+n Mach number 

free-stream dynamic pressure, Pa (psi) 

radius  of nace l l e ,  cm ( in , )  

r e f e rence  wing a rea ,  m2 ( f t 2 )  

l ong i tud inz l  d i s t a n c e  from nose of model, an (in.) 
(X i n  computer-ger.era ted tables) 

l o n g i t u d i n a l  d i s t a n c e  from nose of nacelle, cm ( in , )  

spanwise d i s t a n c e  from model center l i n e ,  cm (in.) 
(Y i n  computer-generated tables) 

v e r t i c a l  d i s t a n c e  from model reference p lane ,  cm (in.)  
(2  i n  computer-generated t a b l e s )  

v e r t i c a l  d i s t a n c e  from n a c e l l e  r e fe rence  l i n e ,  cm (in.) 

ang le  of attack, deg 

ang le  of s ides l ip ,  deg 

e l eva to r  d e f l e c t i o n ,  p o s i t i v e  for t r a i l i n g  edge down, deg 

h o r i z o n t a l  t a i l  d e f l e c t i o n ,  p o s i t i v e  for t r a i l i n g  edge down, deg 

d e f l c x t i m  of Krueger f l a p  on wing t i p  w i t h  d e f l e c t i o n  measured 
normal to leading edge, p o s i t i v e  for leading edge down, deg 

spoiler d e f l e c t i o n ,  positive f o r  t r a i l i n g  edge down, deg 

3 



6t1 t 6 t 2  r6t3 d e f l e c t i o n  of inboard t o  outboard t ra i l ing-edge  f l a p s  wi th  
d e f l e c t i o n  measured streamwise, positive for t ra i l ing  edge 
dawn, deg 

Atip 

Model coznponents: 

leadipg-edge sweep angle  of wing tip, deg 

B bas i c  fuse l age  

E engine n a c e l l e s  

H hor i zon ta l  t a i l  

K Krueger f l a p  

S1 small strakes 

s 2  l a r g e  strakes 

ti ~ t 2 ,  t 3  inboard to outboard t ra i l ing-edge  flaps 

u1 mal l  fuse l age  v e n t r a l  f i n  

02  l a r g e  fuse l age  ventral f i n  

V 1  center-line v e r t i c a l  t a i l  

outboard v e r t i c a l  ta i ls  ( 2 )  v2 

v2M modified Outboard v e r t i c a l  t a i l s  ( 2 )  

v3 t h r e e  v e r t i c a l  t a i l s  (center  and two outboard)  

W l  wing with leading-edge r a d i u s  of O.O02c, h t i p  = 65O 

w2 wing with leading-edge r ad ius  of  O.OOSc, A t i p  = 650 

w3 wing with leading-edge radius  of 0.005c# h t i p  = 600 

MODEL AND APPARATUS 

Drawings of the complete model conf igura t ion  are shown i n  f i g u r e  1, and 
photographs of t he  model a r e  shown in  f igu re  2. Detai led geometric charac te r -  
istics of  the model a r e  listed i n  t a b l e  I. The model s c a l e  was 0.015, which 
r ep resen t s  a supersonic  cruise a i r c r a f t  con f igu ra t ion  approximately 91.44 m 
(300 f t )  long. The f u l l - s c a l e  a i r c r a f t  is es t imated  to be capable  of ca r ry ing  
between 204 and 234 passengers  for a range i n  excess  of 3400 n, m i .  The model 
incorporated a s l ende r  cambered body with a 74* swept wing planform, which was 
designed fo r  a cruise l i f t  c o e f f i c i e n t  of 0.08 a t  a Mach number of 2.70. The 
swept wing planform had a subsonic leading  edge except  in t h e  region of t h e  t i p  
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where the  leading-edge sweep was decreased to 65O on t he  basic conf igura t ion  
-nd to 60° on the  subsonic-transonic modified conf igura t ion .  Coordinates  for 
t h e  wing are l is ted i n  table 11. Also, coord ina tes  f o r  the  cons t ruc ted  wing- 
body model as measured on a threG-axis dimensional recorder  a r e  listed in 
t a b l e  111. Four engine nace l l e s  a r e  loca ted  below the wing near the  wing 
t r a i l i n g  edge to simulate t h e  engine i n s t a l l a t i o n .  The wing t r a i l i n g  edge was 
re f l exed  upward i n  the  region of the engine nacelles i n  order  to  e s s e n t i a l l y  
cance l  the  l i f t  i n t e r f e rence  from the  nacelles and to improve the  drag i n t e r -  
f e rence  e f f e c t s  o f  t he  wing-nacelles combination. 

l k o  vertical  t a i l s  were mounted on t he  outboard wing pane l s  i n  o:der to 
improve t h e  d i r e c t i o n a l  s t a b i l i t y  and to improve t h e  flaw i n  the region of t he  
wing t i p .  A fuselage-mounted vertical t a i l ,  toge ther  with a v e n t r a l  f i n ,  was 
also included to provide d i r e c t i o n a l  control. A small ho r i zon ta l  t a i l  was 
mounted a f t  on the fuse lage  to provide long i tud ina l  pi tch cont ro l .  The mode1 
was cons t ruc ted  so that var ious  combinations of the component parts muld be 
inves t iga ted .  The wing was equipped w i t h  movable leading- and t ra i l ing-edge  
c o n t r o l  devices  to provide for m n t r o l  d e f l e c t i o n  tests a t  both low and high 
speeds. The models were mounted i n  the  tunnel  on a remote-controlled s t ing ,  
and force measurements were made wi th  the use of a six-component i & e r n a l  
s t ra in-gage balance. 

TESTS, CORRECTlONS, AND ACCURACY 

The inves t iga t ion  was conducted i n  the Langley Uni ta ry  Plan wind tunnel  to 
determine the  s ta t ic  long i tud ina l  and la teral  aerodynamic cha rac t e r  istics of t h e  
complete a n f i g u r a t i o n .  T e s t s  were made through an angle-of-attack range from 
about  -8O to 12O at  angles  of  s i d e s l i p  o f  Oo and 2O and Mach numbers of 2.30, 
2.70, and 2.95. The s tagnat ion  temperature was cons tan t  a t  322 K (150° F) and 
the  Reynolds number was cons tan t  a t  6.56 x lo6/, (2.0 x 106/f t )  for most of the  
test data .  
ber of 9.84 x lo6/, (3.0 x 106/f t ) .  

A few basic model conf igu ra t ions  were also tested at  a Reynolds nrua- 

The angles  of  a t t a c k  and sideslip Were corrected for the d e f l e c t i o n  of the  
balance aid s t i n g  under aerodynamic load and for tunnel  flaw angular i ty .  The 
balance-chamber pressure  and nacelle base pressure  were measured, and the  drag 
fo rce  was adjus ted  to a base pressure  equal  t o  f ree-s t ream s t a t i c  pressure. In 
addi t ion ,  the drag r e s u l t s  have been corrected for t h e  i n t e r n a l  s k i n - f r i c t i o n  
drag of t he  nacelles. The magnitude of t h e  i n t e r n a l  sk in - f r i c t ion  drag of t h e  
n a c e l l e s  C D , ~ ,  the model chamber drag correction C D , ~ ,  and the nacelle base 
drag c o e f f i c i e n t s  CD,b is shown i n  f i g u r e  3. 

In  order to assure  a turbulen t  boundary-layer condi t ion,  0.16-cm-wide 
(1/16 in.)  t r a n s i t i o n  s t r i p s  of No. 60 catborundum g r i t  were appl ied  3.05 cm 
(1 .2  hi. 1 €rom the nose of the body and 1.02 na (0.4 in.)  , measured streamwise, 
from t h e  1 lading edges of t h e  wing, and from the v e r t i c a l  and ho r i zon ta l  t a i l s .  
T rans i t i on  s t r i p s  were also located 1.02 cm ( 0 . 4  in . )  from the  i n l e t s  on both 
the outer  and inner su r faces  of the engine nacelles w i t h  No. 60 g r i t  on t h e  
outer su r face  and No. 80 g r i t  on the  inner  surface.  The model was also tested 
with g r i t  o f f  and g r i t  on over a Reynolds number range a t  M = 2.70 to deter- 
mine the  e f f e c t  of g r i t  drag on k ,min .  (See f i g ,  4,) 
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The est imated accuracy of t h e  ind iv idua l  measured q u a n t i t i e s  is as 
follaws: 

CL 
CD 
c, 
cz 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C n . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

c y *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 . d e g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . d e g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i o  . 0020 
IO . 0002 
i0 . 0003 
10.0003 
20 . OOOi 
k0.0004 

*0.10 
k0.10 

PRESENTATION OF RESULTS 

A t a b u l a r  l i s t i n g  of  t h e  d a t a  of t h e  i n v e s t i g a t i o n  i s  presented  i n  t h e  
appendix . 
ing f igu res :  

The p l o t t e d  results of the i n v e s t i g a t i o n  are presented  i n  t h e  follow- 

Longi tudina l  Aerodynamic C h a r a c t e r i s t i c s  

Figure 

Ef fec t  of wing t ra i l ing-edge control d e f l e c t i o n s  f o r  W1BEV3 . . . . . .  6 

E f f e c t  of - v e r t i c a l  t a i l s  f o r  W l B E H  . . . . . . . . . . . . . . . . . . .  9 
E f f e c t  of v e r t i c a l  t a i l s  w i t h  modified wing for W2BEHu2Sl 

E f f e c t  of fu se l age  v e n t r a l s  and small s t r a k e s  for W2BEV3H . . . . . . .  1 2  

E f f e c t  of ho r i zon ta l  t a i l  f o r  W1BEW3 . . . . . . . . . . . . . . . . . .  7 
Effec t  of hor i zon ta l  t a i l  d e f l e c t i o n s  f o r  W1BEV3H . . . . . . . . . . .  8 

10 
E f f e c t  of wing leading-edge modi f ica t ion  f o r  BEV3H . . . . . . . . . . .  11 

E f f e c t  of s t r a k e s  f o r  W2EEX&i . . . . . . . . . . . . . . . . . . . . .  1 3  
E f f e c t  of wing t i p  Rrueger f l a p  f o r  W3BEV3H . . . . . . . . . . . . . .  14 
Effec t  of various model components . . . . . . . . . . . . . . . . . . .  15 

. . . . . . .  

Lateral Aerodynamic C h a r a c t e r i s t i c s  

F igure  

E f f e c t  of angle  of a t t a c k  on s i d e s l i p .  v e r t i c a l s  on. WlBEV3H 
E f f e c t  of angle  of a t t a c k  on s i d e s l i p .  ver t icals  o f f .  WlBE3i 
Effec t  of vertical t a i l s  for WlBM . . . . . . . . . . . . .  
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Effec t  of fuselage v e n t r a l s  and small strakes f o r  W~BEVJH . 
Effec t  of var ious model components . . . . . . . . . . . . .  
Roll e f f e c t i v e n e s s  of r i g h t  mid-control and spoiler 

E f f e c t  of s t rakes  f o r  W2BEVM . . . . . . . . . . . . . . .  
R o l l  e f f e c t i v e n e s s  of r i g h t  mid-control f o r  WlBV3E . . . . .  
for W2BEV3W2S1 . . . . . . . . . . . . . . . . . . . .  
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DISCUSSION 

Longitudinal  Aerodynamic C h a r a c t e r i s t i c s  

The l i f t - d r a g  p l z r s  f o r  t h e  b a s i c  moeel conf lgura t ion  a r e  shown i n  f i g -  
ure 5 for  tests conducted a t  a Reynolds number of 9.84 x lo6/, (3.0 x 1 0 6 / f t ) .  
For t h e  b a s i c  mndel conf igura t ion  with t h e  ho r i zon ta l  t a i l ,  the maximum value  
of L/D is  shown to be about 7.5 a t  a Mach number of 2.70. This  compares with 
a vs lue  of about 7 .8  f o r  t h e  prev ious  SCAT 15-F model conf igu ra t ion ,  as  repor ted  
i n  r e f e rence  3. T h e  da ta  of f i g u r e  5 are t h e  only  d a t a  presented for a Reynolds 
number of 9.84 h lo6/, (3.0 -. 1 0 6 / f t ) .  
a r e  for a Reynolds  number of 6.56 
number permit ted t h e  s t a b i l i t y  levels of t h e  model to be determined over a 
l a r g e r  range of angle  of attack. 

A l l  t h e  da t a  f o r  t h e  f o l l . x i n g  f i g u r e s  
lo6/, (2.0 x 1O6/ft) .  The lower Reynolds 

The da ta  of f igu re  6 show t h e  e f f e c t  of t he  wing t r a i l i ng -edge  c o n t r o l  
d e f l e c t  ion on t h e  long i tud ina l  c h a r a c t e r i s t i c s  of t h e  model w i t h  t h e  ho r i zon ta l  
t a i l  o f f .  Figures  7 and 8 ,  r e spec t ive ly ,  show the e f f e c t  of t h e  h o r i z o n t a l  t a i l  
and t h e  hc r i zon ta l  t a i l  de f l ec t ions .  Addition of t h e  h c r i z o n t a l  t a i l  increased 
t h e  value cf G,o s l i g h t l y  and inproved t h e  l i n e a r i t y  of p i t ch ing  moment with 
only  a small pena l ty  i n  t h e  performance l eve l  of t h e  complete conf igu ra t ion  
( f i g ,  7 ) .  Comparison of t h e  d e f l e c t i o n  of t he  wing t ra i l ing-edge  c o n t r o l s  with 
t h e  d e f l e c t i o n  of t h e  ho r i zon ta l  t a i l  d e f l e c t i o n  indicates t h a t  t h e  h o r i z o n t a l  
t a i l ,  al though r e l a t i v e l y  small  in  s i z e ,  appears t o  be more e f f i c i e n t  i n  provid- 
ing p i t c h  c o n t r o l .  Deflect ion of t h e  ho r i zon ta l  t a i l  p rovides  reasonably con- 
s t a n t  increments of p i tch ing  moment throughout t h e  l i f t  range; however, t he  
i n c r e m e n t  produced by t h e  d e f l e c t i o n  of t h e  ho r i zon ta l  e l e v a t o r s  was consider-  
ably less than t h a t  shcwn f o r  the d e f l e c t i o n  of t h e  complete h o r i z o n t a l  t a i l  
( f ig .  8 ) .  

The data  of i i g u i e s  9 and 1 0  show t h a t  t he  e f f e c t s  of t h e  v e r t i c a l  t a i l s  
o n  t h e  l ong i tud ina l  aerodynamic c h a r a c t e r i s t i c s  were r e l a t i v e l y  smal l ,  wi th  
only  small  changes i n  t h e  maximum values  of L/D. I n  f i g u r e  10 ,  increas ing  t h e  
s i z e  of t h e  two outboard v e r t i c a l  t a i l s  V a  showed no  s i g n i f i c a n t  reduction i n  
t h e  maximum L/D values a t  M = 2.70. 

The  e f t e c t  of t h e  wing Leading-edge modi f ica t ion  on t h e  l o n g i t u d i n a l  aero- 
dynamic c h a r a c t e r i s t i c s  is presented i n  f i g u r e  11. This  modi f ica t ion ,  wherein 
t h e  wing leading-edge r ad ius  was increased from 0 . 0 2 ~  to 0 . 0 5 ~ ~  was aimed p r i -  
mari ly  a t  improving t h e  performance level of t h e  conf igu ra t ion  a t  t h e  subsonic  
and t r anson ic  speed ranges. However, t h e  da t a  of f i g u r e  11 show t h a t  t h e  
increase  i n  wing leading-edge b luntness  showed only  a sma l l  reduction i n  t h e  
performance level a t  t h e  supersonic  Mach number t e s t ed .  

Several  other model conf igu ra t ions  t e s t e d ,  which included t!:e e f f e c t  of 
fuse lage  v e n t r a l  f i n s  ar? fuse lage  nose s t r a k e s ,  show no s i g n i f i c a n t  changes 
i n  t h e  long i tud ina l  artrodynamic c h a r a c t e r i s t i c s  other than small decreases  i n  
t h e  values  of maximum L/D r a t i o s  ( f i g s .  1 2  and 1 3 ) .  Addition of t h e  wing t i p  
leading-edge Krueger f l a p  shcwed no o v e r a l l  b e n e f i t s  f o r  t h e  model configura-  
t i o n ,  for although s l i g h t  improvements *re noted i n  t h e  l o n g i t u d i n a l  s t a b i l i t y ,  
t he  f l a p s  aldo produced a reduct ion  i n  the performance level ( f i g ,  1 4 ) .  



The e f f e c t  of var ious  model components on t h e  l o n g i t u d i n a l  c h a r a c t e r i s t i c s  
is s h m i  i n  f i g u r e  15. These data shcw a spread i n  maximum L/D va lues  a t  
W = 2.70 
complete conf igura t ion .  

of about 0 .6  (from 7.1 to 7.7) between t h e  wing-body a lone  and t h e  

LaterhL Aerodynamic C h a r a c t e r i s t i c s  

The e f f e c t  of t he  v e r t i c a l  t a i l s  on t h e  v a r i a t i o n  of t h e  s idesl ip  der iva-  
t i v e s  wi th  angle  of a t t ack  is shown i n  f i g u r e s  18 and 19. The complete config- 
u ra t ion  shcws a reasonable  l e v e l  of d i r e c t i o n a l  s t a b i l i t y  except  a t  t h e  higher  
angle-of-attack range. Within t h e  high angle  range, t h e  da ta  of f i g u r e  18 
ind ica t e  t h a t  the d i r e c t i o n a l - s t a b i l i  t y  l e v e l  is improved s i g n i f i c a n t l y  by 
removing the center v e r t i c a l  t a i l .  I n  an e f f o r t  to  f u r t h e r  improve t h e  d i rec-  
t i o n a l  s t a b i l i t y  within this region ,  t h e  outboard v e r t i c a l  t a i l s  were enlarged 
by approximately 65 percent .  I n  f i g u r e  19, t h i s  modi f ica t ion ,  t oge the r  with 
the large fuse l age  c e n t e r  v e n t r a l  fin, improved t h e  va lues  so that ps i -  

t i v e  va lues  were obtained both throughout the angle-of-attack range a t  M = 2.30 
and up to an  ang le  of a t t a c k  of about 9.50 a t  M = 2.70, which would cotrespond 
to a l i f t  c o e f f i c i e n t  of approximately 0.33. 

Clx3 

The da ta  of f i g u r e s  20 and 21 show t h e  increment i n  C% produced by t h e  

add i t ion  of t h e  l a r g e  fuse l age  v e n t r a l s  and t h e  model nose s t r akes .  Increas ing  
t h e  size of t h e  c e n t e r  v e n t r a l  from U 1  to U2 shews small  improvement i n  

over  t h e  angle-of-attack range t e s t ed .  For t h e  effect of t h e  nose strakes,  f ig -  
ure 20 shows t h a t  tl': small  fu se l age  nose strakes a t  M = 2.70 
adverse effect on CnB 

ment i n  d i r e c t i o n a l  s t a b i l i t y  was most needed. 
which were loca ted  f u r t h e r  forward on the fuse l age  nose,  d i d  siicw a s l i g h t  
improvenrnnt over  t h e  small s t r a k e s  a t  t h e  high ang le  range ( f i g ,  21).  

C% 

had a sma l l  
a t  high angles  of a t t a c k  i n  the reg ion  where improve- 

However, t he  l a r g e  s t r a k e s ,  

R a l I  e f f ec t iveness  f o r  t h e  r i g h t  mid-control irqflected and wi th  a spoiler 
mounted on the r i g h t  upper wing su r face  is s h a m  i1. f i g u r e s  23 and 24, respec- 
t i v e l y .  It  is shown i n  f i g u r e  24 t h a t  t h e  l a r g e s t  increment i n  rol l  is produced 
by the 60° spoiler. However, t h e  e f f e c t i v e n e s s  of both t h e  t ra i l ing-edge  con- 
t ro l  t 2  and t h e  spoiler (for negat ive  de f l ec t ions )  decreases  r a p i d l y  w i t h  
increas ing  angle  of a t t ack  so t h a t  a t  h igher  angles ,  t h e  rol l  e f f e c t i v e n e s s  
produced is extremely small .  However, for t h e  p o s i t i v e  c o n t r o l  d e f l e c t i o n  of 
t 2 ,  t h e  rolling-moment increment was e s s e n t i a l l y  c o n s t a n t  with v a r i a t i o n s  io 
angle  of attack. 

CONCLUDING REMARKS 

An i n v e s t i g a t i o n  has been made i n  t h e  Langley Unitary Plan wind tunne l  a t  
Mach numbers of 2.30, 2.70, and 2.95 to determine t h e  s t a t i c  long i tud ina l  and 
l a t e r a l  aerodynamic c h a r a c t e r i s t i c 6  of a model of a fixed-wing supersonic  cruise 
a i r c r a f t  with a des ign  Mach number of 2.70, The conf igura t ion  had a 7 4 O  swept, 
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warped wing with a re f lexed  t r a i l i n g  edge and four engine nacelles srounted 
below t h e  re f lexed  p o r t i o n s  of the wing. The following results were indicated:  

1. The maximum value of l i f t - d r a g  ratio f o r  the complete conf igu ra t ion  with 
t h e  ho r i zon ta l  t a i l  was about 7.5 f o r  the design Mach number of  2.70 a t  a test 
Reynolds number pet f u o t  of 9.84 x lo6/, (3.6 x 106/f t )  

2. W i f i c a t i o n  of the wing leading-edge radius to a more rounded leading 
edge showed only a smal l  performance pena l ty  for the conf igura t ion .  

3. The complete conf igura t ion  was long i tud ina l ly  s t a b l e  and ind ica ted  
positive l e v e l s  of d i r e c t i o n a l  s t a b i l i t y  except  a t  the h ighes t  test angles. 

4. Improvements i n  lateral d i r e c t i o n a l  s t a b i l i t y  were obtained i n  the high 
angle  range by removing the  center v e r t i c a l  t a i l  and by adding a fuse l age  ven- 
t ra l  f i n ,  together  wi th  enlarged outboard wing mounted v e r t i c a l  tails. 

Langley Research Center 
Nat ional  Aeronautics and Space Administration 
Hampton, VA 23665 
May 4, 1978 



APPENDIX 

PRESENTATION OF TABULATED DATA 

The tabulated data for both the bxly axis and t h e  s t ab i l i t y  axis are pre- 
sented i n  t h i s  appendix for the various model configurations tested. 

Batch 

3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
1 3  
1 4  
15  
1 6  
17  
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
33 
34 

R u n s  

13 to  32 
33 to 40 
4 1  to  51 
52 to  54 
55 to  57 
58 to 60 
61 t o  63 
64 to 66 
67 to  74 
75 t o  78 
79 to 82 
83 to  85 
86 to  87 
88 to 91  
32 to 95 

100 to 103 
104 to  107 
1'08 to 111 
112 to 115 
116 to 1.17 
118 ta 119 
120 to 121 
122 to  123 
1 2 4  to  125 
126 to  129 
130 to  133 
134 to  137 
138 to 1 4 1  
146 to i49 
150 to  153 

Configuration Remarks 

The symbols used on the data tabulation are defined as follows: 

Body axis: 

POINT po in t  number 
MACH Mach number 
BETA angle of sideslip, deg 
ALPHA angle of attack, deq 
CN normal-force coefficient 
CA axial-force ooeff icient 
CM pitch ing-moment coe f f i cient 
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APPENJXX 

CLB rolling-moment c o e f f i c i e n t  
CNB 
CY side-force ooeff i c i e n t  
CAC chamber axial force o o e f f i c i e n t  
CABN to ta l  nacelle base a x i a l  force c o e f f i c i e n t  
CAI i n t e r n a l  axial-force c o e f f i c i e n t  

yaw ing-momen t cne f f ici  en t 

S t a b i l i t y  axis: 

L/D l i f  t-drag ratio 
CL l i f t  c o e f f i c i e n t  
CD drag c o e f f i c i e n t  
CLS 
CNS yawing-mment ooeff i c i e n t  
CDC 
CDBN 
CDI internal.  drag c o e f f i c i e n t  

ro l l  i n g - m e n  t ooe f f  i c i en  t 

chamber -dr ag we f f i ci e n t  
inboard plus outboard n a c e l l e  base drag c o e f f i c i e n t  

11 
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.oQo, . w o o  
.WlO .ow1 
.w10 .1W8 
.WlO .oooe 
.w10 .om1 
.W10 .ooo8 
. W I O  .OW8 
.W10 . m e  
. W l O  . m e  
.WlO . m e  
.MI0 .ow1 
.ooo. ,0001 
.ooD. .Do08 
.m .owe 
.-lo .Doe* 
.m10 .oow 

nun 2.30 SAlCU 4 

MCN 
2.10 
2.90 
2.10 
2.30 
2.30 
2.30 
2.30 
2.w 
2.30 
2.30 
1.3. 
2.30 
4.10 
2.30 
?.90 
2.10 
l.10 

BE I A  
.W 
.m 
.W .oo 
.Ol 
.W 
.W .oo 
.W 
. O l  
. O I  
. O I  
.01 
.O1 
.Ol 
.W 
-00 

UWA 
-?.W 
-5. T I  
-6 *I 
-3.21 
- 2 . 0  
-.?3 
-.lo . S b  
1. IO 
1. w 
3.21 
b. 9 1  
3.88 '. 2* 
*.e 

-1.- 
-1.98 

U 
-.I lLb 
-.@US 
- . O W 0  
-.WW 

.@I59 
.O?Tb 
.OW1 
. I  I?2  
.13bl 
. l b I 9  
.)OM 
.2Jm2 

.3&2. 

.34m 
.OY?O 
&3b? 

ani 

E O  
.OlW 
.0112 
. O l 1 1  
. W Y  
.OlW 
.all. 
.01 I2 
.OlW 
.0111 
.OW7 . O Z M  
.03?P 
.ob- 
-0bW 
.0?85 

.01w 

.aim 

ca cia 
. o n .  -.6001 
.Ole? -.oooo 
. o l e  -.Ooo1 
.00w .moo 
.W9l -.mol 
.0042 -.Oo\ 

-.W22 -.oooz 
- . O M ¶  -.mol 
-.m3 -.OM1 
-.oD.o -.oO01 
-.0121 -.ow1 
-.0191 .oO01 
-10112 -.OM3 
-.019) -.oO03 -;mi1 
-.0215 -.ow3 -.moo 
.W10 -.owl -.mw 
.W$o - . W O I  -.moo 

C V  
-.000b 
-.woo 
-.WOI 
-.0001 
-.DDQl 
-.oool 
-.WO3 
-.oool 
- d W b  
-.WI 
-.mol 
-.OOLO 
-.0007 
-.mol 
-.WOO1 
-.W02 
-.0002 

CDC 
.W10 
.oQIO 
.0010 
.w10 
.W10 
.WlO 
.WlO 
.W10 
.w10 
.w11 
.MI1 
.oOlO 
.W10 
.a010 
.OM. 

.oOlO 

.m to 

C D U  
. a 9  
.wm .- 
.WlO 

.W10 

.WlO 

.WlO 

.eo10 

.Wl0 

.WlO 

.WlO 

.w 
rW0. 
.oOOq 
4010 
.DOLO 

.mi0 

COI 
.w12 
.w11 
.WlO 
.0001 
.0008 
.0008 
.1008 
.000b 
.0008 
.0001 
.oooe 
.ooOO 
.OW. 
.W30 
.w11 
. w e  
.0008 

mJ 82T 1111 3b n u n  2-10 

*oiw nun 
rm 1.w 
91. 2.10 
YW 2.w 
W I  2.30 
lb2  2.10 
lbl  2.10 
5- 2.10 
Y + l  2.10 
w1 2.10 
W l  2.30 
1- 2.30 
W. 2.10 
590 1.30 
Y I I  2.10 
952 1.10 
YY3 2.10 

aft. 
2. OI 
2.03 
2.09 
2.06 
2.Ob 
2.07 
2.0: 
2.08 
2.- 
1.00 
2.10 
2. 11 
2 .  I1 
2. I2 
2. I 3  
1-01 

U*tN 
-T.W 
-$.?I 
-b. b9 
-1.21 
-1. w 

-.IO 
.5* 

1.0. 
l . V ?  
l .21 
6.92 
9. a 
1.23 
8. 90 

-1.90 

-. n 

CIO 
-.0001 
.WO1 
.WOl 
.-I 
.Wool 
.OW1 
.WO3 
.mol 
.moo 

-.W03 
-.WOO 
-.w1* -. 001 1 
-.WIO 
-.0010 
.000l 

cv 
-.dpbT 
-.mu 
-.OOb1 
- d o 5 3  
-.M5b 
-.DO19 
-.eon 
- .Oat4  
-.mf.e 
-.OO.? 
-.WbO 
- . 0 0 0  
-.a011 
-.OI5b 
-.Odbb 
-.W51 

c u  
.0010 
.WIO 
.a010 
.WlO 
.W10 
.WI I  
. W I I  
. O O I l  
.Wl1 
-0011 
.0011 
.W11 
.0010 
.0010 
.m10 
.OOlO 

c 4 u  
.WW 
.oow 
.OlO 

.m10 

.W10 

.W10 

.OOo(O 

.W10 

.w IO 

.@IO 

.WlO 

.m9 

.ow0 

.m 

.oOlO 

.mi0 

nul 3b 

CL 
- .I182 
-.0@1b 
-.ob19 
-.001* 

.os10 
-0TbV 
.OS71 
,1111 
. l l b a  
a I bOI 
. I  908 
.2I?5 
.IT*. 
.I110 
.1bBb 
.0375 

m4CM 2.30 

4,PMl 
-1.00 
- Y . ? 3  
-b.bS - I. 12 
-1.w -. 19 -. 10 

I 5 b  
1.00 
I.@? 
1.21 
b.52 
Y.M 
? . I 3  
8.3. 

-1.98 

COC 
.OOIO 
. O O l O  
.0010 
.WlO 
.w10 
.001 I 
.1011 
.0011 
.0011 
.MI1 
.0011 
.on11 
.0010 
.0010 
.0010 
.OClO 

COW 
.0000 
.WOO 
.W39 
.OOl3 
.Wl4 
.W10 
.m10 
.W10 
.W10 
.WlO 
.W10 
.WlO 
.on09 
.ooov 
.0001 
.a010 

COI 
.0012 
.eo1 I 
.0010 
.OW* 
.moa 
. Q O W  
.0008 
.OW# 

.0w1 

.0w8 

. m e  

.0010 

.moe 

.onas 

.noor 

.no1 I 

2.05 
?.05 
2.0. 
2 . 0 6  
2 , @ T  
2 . 0 )  
2.01 
1.08 
2.09 
2. I O  
1. I1 
2.11 
2. 11 
?. I 3  
2.- 
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6001 b l l l  

DOIN1 NbCN 
9% 2.10 
393 1.10 
q9b 2.10 
991 2.10 
918 1.70 
w* 2.10 
9bO 1-10 
%bI 2.70 
9b2 2-10 
9b3 2-10 
9bb 2.10 
3.9 2.70 
9- 2-10 
3b? 1-10 
9*# 2.10 
9.0 2.10 
9 7 0  1.70 
971 1.10 

CIJ n i l  

O l l b  
- .00 
-.00 
-.w 

.W 

.w 

.W 

.m 

.PO 

.w 

.m 

. E l  

.EO 

.OD 

.Ol 

.01 . 01 

.Ol 

U P N b  
-1 . lb  
- % * I  
- b e l l  
-1.92 
-2.31 
-1 . tb  

..SI 
* I f  
.b2 

I. 32 
2.11 
1.81 
q. I.. 
C. 3b 
1. b9 
1 . 4  

10.20 
-1.12 

R I N  33 

CS 
- .IOIb 
- . o n 7  
-.0*21 
-.0072 

.02b1 

.ObOb 

.O?OI 

. I  LOO . l ee2  

.IbZl 
. I U S  
.Z21b 
. ? 5 0 l  
. 2 9 2 b  
.321* 
.s103 
.0212 

.rvw 
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.00¶1 .OIIS .owl 

.0013 .OII# .oooL 

.001. .0010 .oooo 

.OlOb .Wb2 -.WOO 

.0111 .@Ob -.WOO 

.a129 -.mi% -.root 

.0111 -.001* -.ow1 

.0131 -.Wb7 -.OWL 

. O l H  -.0019 -.oOol 
.01¶1 -.0002 -.oooo 
,011. -.0111 -.OOW 
.OLIO -.0110 - . 0 0 1 2  
.020? - .Ol9?  -.oO01 
. D l 2 1  -.011. -.oou 
. ¶ Ibb  -.01*1 -.OW> 
.02bb ' . O I U I  -.oQo1 
.010* .OOb2 -.OOQO 

cv 
.woo1 -.oOOl 
.IO01 .oooo 
.too1 -.mol 
.3101 -.OIOb 
.WOI -.was 
.DO01 -.WM 
.Do01 -.ww 
.mol -.O@O¶ 
.mol -.we1 
.os01 -.0001 
-0001 -e0001 
.W02 -,WM 
.OJOl -.OOOb 
.WOO -.0006 

..*JOI . o m  

. o a ~  -.oooi 

.aooi - . m e  
.OOOI -a0001 

C IC 
.ooea 
.worn 
.OW1 
.wo1 
.OW1 
.OOCI  
.ow* 
.0001 
.ma 
.WO1 
.OoO# 
.0001 

.Oo01 

.0001 

.OW1 

.0001 

.0001 

.owe 

Vb1CN b 

C A U  .ooo? 
.Po01 
.we? 
.we1 
.W07 
.OW1 
.QoQ? 
.OOO? 
.W07 
.wo1 
.mot 
.WOI 
.WOT 
.OW1 
.wo. 
-0001 
a0001 
.wo1 

mmr 
9% 
999 
394 
991 
99 I 
999 
SbO 
341 
w 
9b3 
9 n  
9b1 
5b6 
5b1 
Y O  
9** 
970 
a n  

mu* c /o  
1.10 - b . l l l b  
1.70 -%.5b31 
2.10 -1 .WIb 
2.70 -.mn 
2.10 1.*1#1 
1.10 9.1b.g 
2.TO b.bSl9 
1.10 1.2292 
2.?0 1.bOlb 
l .?O ?..I12 
2.10 b . Y ? 1  
1-10 baY10 
2.10 3.l92l 
2 .70  9.1910 
?.?O b.bW¶ 
2.10 b.2101 
2-10 L.111 
2.10 3.0018 

OOW b I l S  

P O I I I l  ucu 
572 1.10 
913 2.?0 
91b 2.10 
919 > . ) E  ~ . .  -. 
91b 2.10 
911 2.10 
911 1.10 
91. 1.10 
310 2.10 
901 2-10 
9u 2-10 
983 1.10 
914 1.10 
909 1.10 
31b 2.10 
511 2.10 
511 2.70 
509 1.10 

1 t l b  
-.oo 
..m 

.OD 

.w 

.W 

.m 

.m 

.w 

.m 

.OI 

.w 

.w 

.01 

.01  

.Ol 

.Ol 

.w 

-.m 
COC 

.QooI 

.ow1 

.ow1 

.oO01 

.w1 

.won 

.0001 

.wo1 

.OW. 

.ow* 

.WOO 
roo01 
.w. 
.WOO 
,0001 
.WOb 
.w1 
.PO00 

C O W  .ow? 
.W01 
.Oodl 
.wo1 
.Q)Bl 
.WOl 
. d w 7  
.m? .aoo? 
.WO? 
.m01 
.WJl  
.Wet 
.WO* 
.wm 
.wm 
.obQ. 
.wo1 

O C T b  
2 - 0 1  
2.Q 
2 . O b  
2.04 
2 . 0 4  
2 . O I  
2.09 
1.01 
2 . 0 .  
1.0. 
2.01  
2.w 
2.00 
2.10 
2. I1 
2. I 2  
2. l b  
2.64 

A L I I U  C l  
-7.11 -.lrAI 

-..m -.ob01 
-3.92 -.w12 
-2.36 .0299 
-1 .19  . o w 1  

- e 1 9  .01b8 
. I C  .OW* 
. b l  .I102 

1.19 . I 3 0 1  
I . 9 9  .LIZ9 
3.11 . lW8 
3.0. .211* 
b . w  .nnn 
1 . b l  .I912 
0.02 .12b9 

10.11 .19W 

-9.w -.one 

-2.11 .ozsn 

C b  
.Wb$ 
.WbO 
. W l 1  . m02 
.0109 
.0110 
.Ol2b 
.0132 
. O l U  
. O l U  
.01bo 
.Ol lb  
.01.2 
. o n 1  
.0225 
.02-b 
.P1b> 
.010¶ 

cn 
.OIIl 
.0191 
.PI11 
.00?0 
.ma 
.ooo. 

-.OOIb 
-roo12 
-.00b1 
-.DOlb 
-.WW 
-.011? 
- . O I b o  
-.019. 
- .OLIO 
- .OIpb 
-.021b 

. O M 3  

O E 1 A  b L I U  
l .Q -7 .11 
1.01 - 9 . w  

1.04 -5.92 
J . O b  - 2 . 3 b  
2 . O I  -1 .19 
1.09 -.w 
1.01 . I0  
2.00 . b l  
1.0s l , l *  
2 . 0 1  1 . 3 s  
1 . 0 8  q.b3 
2.0.  1.0* 
2.10 b . I b  
1.11 1.bI 
? . I 1  0 . w  
2 .  I. 10.1e 
I+OI -2,Il 

2 . 0 1  -6.m 

CL 
- . I 0 2 8  
-.or29 
-.03*0 
-.OObb 
.02b1 
. O W 6  
.0110 
,001. 
. I  I00 
.I)P7 
.I119 
. I Q I O  
.I250 

ZVb 
, 2 0 1 b  
. f I b O  . . J b l l  
. O 1 M  

C I  
-.w13 
-r00bb 
-.w*7 
-.m90 
-.0093 
- .0031 
-.0012 
-.0013 
-.00b9 
-.mu 
-.OObb 
-.W90 
- .009b 
-.W11 
-.009b - .003* 
-.0019 
-.DO33 

cu 
.ooo1 
.OW1 
.ooQI 
.WOO 
.WO. 
.oO01 .own 
.ow1 
.WOI 
.oooo 
.OW0 
.moo 
.OW. 

.W01 

.0008 

.OW8 

.0001 

.moa 

CDL 
.woe 
.OOOb 
.WOb 
.we1 
.wQb 
.ooo* 
.woe 
.wQ1 
.ow1 
.0001 
.woe 
-0001 
.WOI 

.WJ* 

.W01 

.ow1 

.ooo* 

oooa 

C b U  
.wo1 
.mol 
,0007 
.mo1 
.om1 
.OOO1 
.OOOI 
.wo1 
.OW1 
.OOOl 
.ma? 
.OW1 
.wo1 
.wm 
.OWb 

.WOI 

.mol 

. o m  

M I C U  b 

cnm 
.WO1 
.W@l 
.WJ? 
.OOO1 
.OW? 
.OM1 
.wo1 
.two1 
.MI? 
.WO1 
.oeo7 
.WO1 
.a001 
.WO? 
,WOb 
.WOb 
.wm 
.OD01 

C b I  
.OOO1 
.ow1 
.em? 
.)OOl 
.*Wl 
. o w 1  
.0001 
.1Wl 
. W l  
.ow1 
.a007 
.ow1 
.ow1 
.OOO1 
.ow7 
.?Wt 
.0001 
.0001 

C O I  
rwu 
.OOll 
.OOIO 
.ooo. 
.ow* 
.own 
.0001 
.OW1 
.ow? 
.OOO1 
.Wl 
. m e  
.om1 
.ooOV 
.w10 
. o o l I  
.w13 
.oooe 

CbI 
.om1 
.m1 
.ow? 
.WOl 
.Wl 

.OW? 

.OoO? 

.Wl 
a . m 1  
. o w 7  .ow? 
.W? 
.OW1 
. a 1  
.OW1 
.we? 
.OOOl 

.owl 

(01 
.0011 
.w11 
.00m 
.ow* 
.OWL 
.oQM 
. m a  
.OW1 
.ow? 
.OW1 
.m7 
.OW1 
.ow1 
.OW* 
.WIO 
.oo I I 
.001? 
.woe 
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mu* 1.10 

Cb CI( U 8  
. O l l i  -.on31 .oil1 
. 9 l 1 2  -.00$3 .Wl¶ 
.o:x -.0013 .(ow, 

WOV b t I S  

WIN? U M  
I W  2 . m  
1*1 1.10 
3v2 2.70 
191 Y.?O 
1% 2.?0 
%1 1.10 
¶e* 2.?0 
1-1 I.?0 
300 2.10 
;e. 2.70 
bD0 &?O 

I N C M  b 

L E I 1  bL*M 
-$.I,? .OI 
-2 .03 
-1.01 .m 

I .02 
2.01 
I .  I I  
b e  I* 
b. 25 
8.91 

* 00 

C I  6. 
.W01 .Wb1 

.eo01 .w2r 

.Wbl -.onOb 

.owl - r O O l Z  
-.'#01 -.WbI 
-.on01 -.a093 
.e301 - . l I $ O  
.WO1 -.02I? 

-.mob - . O M 1  
.m!U -.OO01 

. n m  .a011 

c u  
.WOV 
.am* 
.Q400 
.OOOO 
.a000 
.ooor 
. m e  
.Do08 
.oooo 
.OQO* 
.000. 

Loc 
.Qco 4 
.ooo. 
.OOOb 
.o.o. 
%Woo1 
.won 
.ooo1 
.wm 
.Wo1 .am. 
.OW# 

C 1 W  C b l  
.m7 .500? 
.@eo? .coo? 
.ooo7 .000? 
.WO? .ow? 
.ooQ? .0oo? 
.m1 .oaoI 
. 0 0 ?  .Joe? 
.OW1 .DW? 
.ma? .We? 
.one? .OOOt .ow: ..ma 

_. . IO 
. I I  . I I  
. I 2  
. I 1  . IO 
.09 
.Ob . 00 
-11 

U*M . IO . I1 . I I  
. I2  . I1  

.m 

5?&6111?1 U I I  Dm4 O Z ?  

a(?. 
-1.01 
-2.03 
-1.01 

.w 
1-01 
2.03 
1.11 
b .  1. 
b. 21  
0.31 
.a0 

n u n  2. ?a 

CD ca CLS 

MIU b 

C O I  POIN? U C Y  

391 2.20 
S-2 2.?b 
5.3 2.?0 
1- 2.?0 
193 2.?0 

%m 2.70 
L I O  

?.0019 
?.IS% 
?.2l?O 
7.1910 
?.I-? 
?.I211 
?.0101 
6 . b l l 2  
6.lII. 
L?$M 
7.226b 

C\ 
.0931 
.O*U 
.l*l 
. O I H  
.OW3 
. O H #  
. O H 0  
.OVIZ 
.0836 

cas cv 
.W .OW? 
.oom .0031 
.wet .w2. 

.mol -.ww 
-.WOO -.MW 
-.wo1 -.oow 

.WOl -.0130 

.mol -.OZI? 

.mot -.oao+ 

.. 
. O I J ~  -.a011 .mi% 
.0131 -.WM .mi0 
. O I M  -.a011 -.moo1 
.OLS3 ..W31 .ooo3 

.OIYJ - .OOY -.oQo. 

. O I * l  -.0031 -.0011 

.0136 - . O O l l  - .OIL 

.01W -.ow? - .020 

. O I M  -.WZI - .ma 
% 2.10 
3*? 2.?O 
5.0 Z.?O 
svq 2.?0 
600 2-10 

.IO 
* ov 
.Ob 
.w . O l # I  
. I3  .opI1 

.01H -.oOl? -.oQ21 -.eo01 -.osob 

.Ol* -.0033 -.OD01 .OoOL -.0001 

BOO1 & I l S  

cow? nun 
bEI 2.?0 
602 1.10 
bo1 2.70 
bob 1 - ? O  
b O I  2-10 
bob 2.?O 
bo? 2.10 
600 2.?0 
bo* 2.10 
.I0 2*?0 
b l l  2.?0 
b l Z  2.70 

OClA 
-$.I? 
-2.00 
-1.01 

.01 
1.01 
2. IZ 
9.21 

b .  I? 
a. 10 

-03  
.Ol 

6. m 

CNO C l  
.Wb5 .W?2 
.0M .Wb3 
.a012 .wn 
.a001 -.no01 

-.mil -.wn 
-.OOZb -.01? 
-.0011 -.Wb* 
-.00.2 -.PI"* 
-.Wb* - . O I l I  
-.*I -.0300 
.woo -.Do01 
.OOOI -.ow* 

CLC 
.wo* 
.ow* 
.ow1 
.OWb 
.woo 
.OIOb 
.w.. 
.WO* 
.0oo* 
.m* 
r0000 
.OWb 

CLI .ow? 
.OOO1 
.eo01 
.OW? 
.OW1 
. W T  
.ooO1 
.Oil? 
.OW1 
.W? 
.001T 
.doQT 

B f I A  b1PM. 
-1. I? 0.m 
- 2 . m  0.W 
-1.01 0.w 

.01 0.92 
1.0) 0.01 
2.12 0.91 
1.11 8.bO 
b.2b 1.11 
b . l ?  I.#¶ 
0. M 0.bb 
.OI (1.91 
.01 I.92 

C l l  
.w4* 
.wu 

-.mot 
. . O O l ?  
- . 0 1 1  
-.W10 
-.r&2 

-.0111 
-.a001 
-.0002 

. m a  

-.cant 

C*S C l  
.W11 .00?2 
-0021 .#).I 
. W l l  .wn 
.0001 -.OOO? 

-.0000 -.00lb 
-rW26 -.W%? 
- .Wl7 -.wo* 
-.W13 -.0',bb 

-.w10 -.OlOI 
.WOI -.*m 
.000l -.on09 

-.on* - . o m  

cot 
. w e  
.WO* 
.OW# 
.0001 
.000n 
.O?O. 
.ooO* 
.008. 
.ow9 
,0001 
.won 
.woo 

COIN CDI 
.ww .w11 
.ooM .Oml 
.oQM .0011 
.WM .w11 
.WOb .MI1 

.coo* . W l I  

.00m ,0011 .ooo. . W I l  

.WOb +%IC 

.mob .&'I1 

.mob .wii 

.ooo* .as11 
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a.1cn b 

ne 1. 
.W . 00 
.W 
.m 
.Ol 
.O1  
.Ol . 00 
.w 
.m 
.W 
.01 
. P I  . 01 
.Ol 
.O1 
.Ol 
. O l  
.W 
.LM 

b L ? U  
-1.01 
-9. BB - b. 60 
-1.32 
-2. 31 
-1.20 
-.W 

- 0 2  
..9 

1.21 
2 .b l  
3. b2 
6 .03  
b.M 
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TABLE r . GEOMETRIC CHARACTERISTICS OF MODEL 

Wing, W 1 :  
Aspect ra t io  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.63 
Span. cxn ( i n . )  . . . . . . . . . . . . . . . . . . . . . . .  57.973 (2’.P.24) 
Area. m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . . . .  0.237 (2.227) 
Root chord a t  fuse lage  center line. cm ( in . )  . . . . . . . .  81.473 (32.076) 
T ip  chord. cm ( in . )  . . . . . . . . . . . . . . . . . . . .  3.429 (1.350) 
Mean seometric chord. cm ( i n  . ) . . . . . . . . . . . . . . .  48.654 (19.155) 
Thickness-chord ratio near rmt . . . . . . . . . . . . . . . . . . .  0.030 
Thickness-chord ratio a t  t i p  . . . . . . . . . . . . . . . . . . . . .  d.027 

Fuselage, B: 
Length, cm ( i n . )  . . . . . . . . . . . . . . . . . . . . . .  137.AO (54.000) 
Balance-chamber area. m2 ( f t 2 )  . . . . . . . . . . . . . . .  0.0015 (0. 0158) 

Hor izonta l  tail.  H: 
Aspect ra t io  (exposed) . . . . . . . . . . . . . . . . . . . . . . . .  2.42 
Span (exposed). cm ( in . )  . . . . . . . . . . . . . . . . . .  7.541 (2.970) 
Area (exposed). m2 ( f t2 )  . . . . . . . . . . . . . . . . . .  0.0047 (0.0504) 
Root chord a t  fuse lage  junctare. cm (in.)  . . . . . . . . .  10.201 (4.016) 
T ip  chord. cm ( in . )  . . . . . . . . . . . . . . . . . . . .  2.258 (0. 889) 

Airfoil  s ec t ion  . . . . . . . . . . . . . . . . . . . . .  Half circu . 3r a r c  
Thickness-chord ratio . . . . . . . . . . . . . . . . . . . . . . . .  0.030 

Mean geometric chord. cm ( i n . )  . . . . . . . . . . . . . . .  7.361 (2.780) 

Center-l ine vertical tail, VI: 
Area. m2 ( f t2 )  . . . . . . . . . . . . . . . . . . . . . . . .  0.0055 (0.059) 
A i r f o i l  s ec t ion  . . . . . . . . . . . . . . . . . . . . .  Half c i r c u l a r  .? :c 
Thickness-chord ratio . . . . . . . . . . . . . . . . . . . . . . . .  0.025 

Outboard vertical tails: 
Area of  each V2, m2 ( f t 2 )  . . . . . . . . . . . . . . . . . .  0.0055 (0.059) 
Area of each Vm. m2 ( f t 2 )  . . . . . . . . . . . . . . . . . .  0.0091 (0.098) 
A i r f o i l  section . . . . . . . . . . . . . . . . . . . . .  Half c i r c u l a r  a r c  
Thickness-chord ratio . . . . . . . . . . . . . . . . . . . . . . . .  3.025 

Center- l ine v e n t r a l  f i n :  
Area of U 1 ,  m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . .  0. 0022 (0.024) 
Area of U2. m2 ( f t 2 )  . . . . . . . . . . . . . . . . . . . . .  0.0046 (0.049) 
A i r f o i l  section . . . . . . . . . . . . . . . . . . . . . . . . .  Wedge s l a b  

Nacelles, E: 
Length, cm (in.) . . . . . . . . . . . . . . . . . . . . . . .  17.089 (6.728) 
Base area of each E. m2 irk2) . . . . . . . . . . . . . .  0.00031 (0.00336) 
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X I C  
0.00000 
e12500 
025000 
50000 
75000 

I rOOOOO 
1. 50000 
~ . 5 0 0 0 0  
f s 00000 

10. ooooc 
1 5  . 00000 
20.00000 
30.00000 
40. 00000 
50.00000 
60. 00000 
65 .  00000 
70.00000 
75m00000 
80.00000 
8 5. 00000 
90100000 
9 5.00000 

1OO.C000(! 

x / c  
0.00000 

12500 
025000 
e50300 
m 75000 
1.00000 
1. 50000 
2 e 5 0 0 G O  
5mOOOOO 

10.000 00 
15. 00000 
20.00000 
30r00000 
co. 00000 
50.00000 
60.  JOOOO 
65 .  00000 
7Oe00000 
75.00000 
80.00000 
05. 00000 
90.00000 
95r00000 
100.00000 

TABLE 11.- AIRFOIL COORDINATES FOR W1 

SFAN STATXON Y 2.17424 

X 
37.68090 
37.77326 
37 e865 63 
38.05C 36 
38.23500 
38 41981 
38.78927 
39.52811 
41 e 3 7 5 4 6  
45.07001 
48 76457 
52 e45913 
59.840 24 
67. 2 37 36 
74.62647 
82.01558 
85.11014 
89.40470 
93m09926 
96m79381 
100.488 37 
102.18293 
107.81748 
I110 57204 

LE 
4.51612 
4. 5 1  3 58 
4r513S8  
4* 508 SO 
4.50506 
4.500 bb 
4.49072 
4.47040 
4.39166 
4.09702 
3.71602 
3.29946 
2.40030 
1.52908 
a71120 

-e05080 
-.411+8 
-e74930 

-1.05918 
-1. 35890 
-1.61056 
- l e 8 3 8 9 6  
-2  00 15 2 
-2 128 5 2  

x c  
0 . 000 00 
e09236 
e18473 
636946 
.55+1$ 
e73891 

1.108 37 
le84728 
30 694 5 6 
7 389 11 

11. 08367 
14 e 778 23 
22.16732 
20 4 55646 
36.94557 
44 334 68 
48 -02924 
51 e 72380 
55.418 36 
59 11291 
62 (I 3747 
66.50203 
70.10658 
73.80114 

SPAN STATlCN Y . 2.89814 

L t U ? )  
4.51612 
4 s 58166 
4.61097 
Cmb'IOb7 

4.10571 
4.74032 
4 . 784 95 
4.81144 
4.67130 
4 e 4 1 2  30 
40OC312 
3.33953 
2.56792 
1.80826 
1.010 65 

690 09 
299 66 
097 56 

-e51927 
am92864 

-1 e 349 73 
-1.73958 
-2. 12852 

4 . 6 8 2 ~ 6  

X 
40.20820 
40.29740 
40. 386b1 
40.36502 
40074343 

41. 278 66 
41.99230 
43. 776 39 
47.34451 
50.9 1276 
54.48097 
61r61735 
68 e 75 3 7 4 
f5m89012 
83rO2150 
86.59470 
90.16289 
9 3 .  731 08 
97.29927 
100086716 
104 e 4 3 5  66 
108 003 85 
11 1 572 04 

40.92 A e4  

z c  
3,77698 
3.77696 
3.77690 
3.7744- 
3r77444 
3.1'190 
3.76936 
3.74304 
31 698P4 
3 5 1790 
3.24866 
2 a 9 3 0  78 
2.21488 
1.47320 
76454 

r O 4 b Z b  
0.28 4 + O  -. 59944 
-r88392 

-1m15824 

-1r62560 
-1.7')578 
-1.92786 

-1.414711 

xc 
0.00000 
.OB920 
017841 
035682 
053523 
071364 

1.07046 
1 e784 Y 3 
3.56819 
7.13030 
10,704 58 
14 0 2 72 77 
21 e40915 
28.54554 
35.68192 
42.8AO 30 
46 Z B h S O  
49 35 69 
53  5 2 2 W  
5 7  091 0 I 
60.65921 
b4mZZ746 
67.79565 
11.36304 

' (UP) 
J 77698 
3.84011 
3 086683 
3 e997 11 
3.94050 
3 964 08 
4 ~ 0 0 4 3 6  
4 e 0 4 4 6 3  
4.093 02 
4.05891 
3.90457 
J.68660 
3.09844 
2 44760 
1.79118 
1.09060 
m73.495 
0 368 75 

- m  C9036 
-a39050 
- e  792 34 
-le18065 

-3.92716 
-5.55764 

LlLOUJ 
4.5 1612 
4.44530 
4.*1619 
4 .36633  
4.32906 
4.29605 
4.24112 
4.15585 

3.52214 
3.01974 
2.50589 
1.4 6107 

.+PO24 
- e  * 1586 
-10,7025 
-1. 5 1 305 
-107i82b 
-'.02080 
-2.19053 
-2.29200 
-2 32 ' 19 
-2 2 6 3 4 6  
-2. ?2852 

3.97ioa 

Z (  LON 1 
3 e77 69C 
3.11325 
3rb8713 
3 6 4  177 
3.6083e 
3.57972 
3.53436 
3.45 345 
3 . 3 6 3 4 6  
2.31689 
2e59275 
2.19086 
1.33132 
m49860 

- r 2 6 2 L O  
- a  99 4 00 
-1.30591 -1.36763 

-1 e 76 748 
-1 e92590 
-2 0 3 722 
-2 0 705 5 
-7 0 3 3 92 
-le92786 
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X I C  
0.00000 . 1?500 

.25@00 

.53000 
r 7 5 O O O  

1 . 00000 
1.50000 
2.50000 
5.00000 

10. OOCOO 
15. 00000 
20.00ooo 
30.00000 
40.00000 
so, 00000 
40~00000 
&5* ooooc 

7 5. 00000 
8 0.00000 
85.00000 

90.00000 
P5.00000 

100.00000 

70.00000 

X I C  
0.00000 

12: 20 
0250CO . 50000 
a75OFG 

1.00000 
1. 50000 

5.Cu000 
1 0 . 0 0 0 ~ 0  
lS.000 0 
20.00000 

$C.S!?CCC 
50a00000 
e 0 . 0 ~ ~ 0 0  
6 5 e 0 0 C Q O  
70. OOOQO 
f5.000(rO 
80.00000 
8 5. 00000 
4 0 r 0 0 0 0 0  

2. soaoo 

~ 0 . ~ 1 0 0 0  

X 
4 26200 
45 34569 
C5.42857 
45.59435 
45.76012 
45a92589 
46.25744 
46.92053 

51.8. - 72 
55.20s 19 
S 8 a  5 24 65 
6S.15557 
71.78652 

05.04834 
88.36381 
9 1  &7V2 7 
94.90473 
98.3101Q 

101,62565 
104.91112 
100 . 25e50 
11 1.572 01 

48.5 raz4  

7e .4 1742 

X 
51 e OPS6C 
51.\7024 
51.24583 
51.39763 
S1.54822 
51.69911 
52 000180 
S2m 60650 
5+.11851 
57. 14238 
60116625 
3 3  ' 7012 
69 a 2 3 786 
75 m Z 1 5  40 
81033334 
87r38100  
90.40195 
93.62882 
06.45269 
99 4 765 b 

1 Oie500C3 
L 05 52630 
100.548 17 

TABLE 11.- Continued 

SPAN STATXON Y = 4.34848 

LC 
2.84+00 
1.84734 
2.05242 
2 . 8 5 7 5 ~  
2.8 62  50 
2.867C6 
2.07520 

2.89 3 06 
2.18130 
2a61112 
2.40030 
1.aa21c 
1.34620 

a78486 
a20320 

-a07620 
-8321112 
- *so l e ,  
- .8 ' f34 

-1-P "'e6 

- 1  

-1.51384 

t . 0 ~ 4  

- . _  -. r 3  

xc 
0.00000 . 082 89 

816577 
833155 
849732 
a 6 6 3 0 9  
899464 

1.65773 
3.31546 
6 b3092 
9194639 

1 3  2 61 0 5 
19 092 77 
268 5 23 70 
33.1%62 
39.70554 
43a10101 
46 616 17 
+9 a 7 3  193 
53 8047 39 
56 3 62 G 5 
>9*67032 
t2. 993 78 
66.30F24 

S+aN STATION Y 6.01900 

t ( U I )  
2 . 04400 
2 890350 
2.93212 
2.97613 
3.01011 
3.03695 
3.382 63 
3.14531 
3.24079 
3.25939 
3.18973 
3 05960 
2 65995 
2 20093 
1.68037 
1.10229 . 795 77 

a49433 
16173 

-.l73CO 
-0 52092 
-082017 

-1.13+49 
-1 5 13 04 

Z!LOU) 
2.84400 
2.79118 
2 ~ 7 7 t 7 2  
2.73887 
2 7 1 w  
2.69831 
2 b 6793 
2.62557 
2.54533 
2.30321 
2.03251 
1 0 7 4 1 l 2  
1.10433 

.49147 -. 11065 
0.69509 
-.PI017 

-1.14157 
01.32505 
-1 4 5 7 20 
-1 55680 
-1 5 5 72 7 
-1.52143 
-1.51384 

LC 
2.23520 
2, '3774 
i .2120Z 
2.24790 
2 .25512 
2.2 bob0 
2.27330 
2.296 16 
2.31902 
2.26822 
2.'%408 
2. b&06 
10 b3576 
1.23100 

870232 
a35052 
al32C8 

-a  08 120 
-a  209  S6 
-050800 
-e65532  
-a70232 
- a  VC678  

- +  ~06680 

xc 
0. oo(rr0 

007560 
.:5119 

302 39 

a60477 
o V C 7 1 t  

1.51194 

e a 0 4 7 7 4  
9.07161 

??.09548 
180 l c 3 2 2  
Z+alVO96 
30.23010 
36. 28666 
39 3 1031 
4 2  a33418 
45.35805 
48. 381CZ 
51. 405 79  
>+a42964 
57 .45353  

E45358 

3.023ar 

60.~77~0 

Z l U I J  
2. i25 1c 
2.285 03 
2.31037 
2 . 34775 
2.38016 
2.40478 
2 448 26 
2.51618 
2 861258 
2.67215 
2.652!3 
2.56118 
2.20970 
1.9489 ' 

1 529 40 
1.09010 

.8+239 
50095 

.30808 . 00557 
- a  243 11 
-a49027 
-a  751 35 
-1.06610 

ZtLbrl) 
2.23520 
2 a19045 
2.17527 
2.14005 
2.13088 
2.11642 

2.07614 
2.02545 
1.86429 
lat.7603 
1.44694 

. v e l 8 2  

.51488 
a03526 

-a  30906 
-a57023 
-874351 
-0 68720 

-1aOZi57 
-1 067 53 
-1.07137 
0: a06221 
-1.06600 

t * 0 9 a 3 ~  

8. 



SCAN STATXON t 8.68606 



TABLE 11.- C o n t i n u d  

SPAN S T A T I O N  f 1 0 e l t C 7 b  

X I C  
0.00a05 

e 12>00 
e 2 Z 0 0 0  
e 5 3 0 0 5  

7 >000 
1.50003 
1.55000 
2.  so303 
5.00000 

13. vc000 
i 5 .  00000  
2 3.3030 3 
3O.OOOCY' 
* F . O 0 3 C I '  
5O.00300 
b@.00300 
b5.00000 
7 0 e 0 0 J C O  
75.00000 
80.00500 
8 5.00000 
80 .00000  
0 5 0 0 0 O S 3  

1 0 0 . O O C O J  

ZIC 
0.3OJCO . 1z>co 

. 2 5 0 0 0  

. 5 0 3 0 0  
75005  

l .JO300 
1 . 5 O Z O 3  
: .50003 

>.GOCOO 
10.E0300 
lS.00003 
20.001)00 
30.00000 
*0.00003 
'. 0 ~ 0 0 0 0 0  
b0.00000 
es.00000 
70.00000 
75.30000 
8Oe00000 
85eOOOOO 
80.00000 
95.w0000 
100b00000 

2c 
1.15310 
l e 1 5 5 l c )  
1. I5826 -. 1 3 3 3 2  
1 e l b 8 4 3  
1 .17348 
1.18113 
1.201c: 
l e 2 4 7 1 3  
1.,8270 
1.2>730 
1. 2 2  17C 
1.CZ870 

.8zz9e 
r 5 0 4 3 b  
e 7 2 2 5 8  

185 42  
.050@0 

-000b30  
- 0  2 l84C 
- 0  32336 
-0441Qb -. 5 C 9 0 4  
-064516  

X C  
0.03300 

0 0 5 9 c 2  
o l l 8 8 5  
0 2 3 7 6 9  
. 3 5 8 5 *  
e 4 7 5 3 9  
71308 

1 . 1 8 6 4 7  
2 . 3 7 O Q 3  
- 0 7 5 3 8 0  
1. 13080 
3.50773 

14.20159 
1 9 e O l S C 0  
L 3 e  ?a0 32 
2 8 . 5 2 3 1 8  
3a 0900 1 2  
33.27705 
3> .b5398  
38.03091 
+0.40764 
42 . 784 78 
2 5 0 l b 1 7 1  
C?. >A8 66 

S P ~ Y  STATION r i i . > v ~ i o  
Z t U P )  

.8b808 
080789 
~ Q i b S l  
a Q 5 b b 1  
o98031 
089811 

1 e 0 3 0 S 0  
1 .38525  
l r  1 8 4 5 4  
1.11409 
1.380:? 
10 + O M S  
1.37398 
1.23784 
1.04822 

. 5 0 8 1 1  
e 8 8 3 8 2  
054005 
* 4 1 2 b ?  
.:7;24 
. 1 2 1 2 ?  

- . J b l b b  
-.,'Cb86 
- e 4 6 7 3 3  



x I C  
O e 0 0 0 0 0  

e12900 
e 2 9 0 0 6  
e ~ 0 0 0 0  
e 79000 

1e00000 
1.90000 
2.50000 
9.00000 

LO. 00000 
19.0000C 
10.00000 
30~00000 
4 0 e  00000 
~0.0@000 
boe 00000 
b 50 00000 
10. 00000 
7 5. 00000 
0 0 ~ 0 0 0 0 0  
0 9 e  00000 
v0.00000 
v5. 00005 

100*00000 

xrc  
o* 00003 

elZ3CIO 
*:3000 

50003 
t3003 

1. 00000 
1 0  50000 
2. ’)0030 
3.00003 

10*00$00 
13.30000 
’0*00000 
30. ocooo 
40. 00003 
50. OOdOO 
~ 0 e C 0 3 0 0  
69. 0;200 
T0.00000 
T V o  00000 
~ 0 . 0 0 3 0 0  

$0.0@003 
9$.00000 

100.00000 

1 3 . oowo 

TAB= 11.- Continued 

IC 
ebV342 
e699Qb 
eb9090 
e70101 
~ 7 0 1 1 2  
e71120 
e71002 
e73bb0 
~ 7 7 2 1 b  
e o 3 3 1 2  
~ 0 4 5 2 0  
e o 3 3 1 2  
m7493O 
e812 14 
044701 
e24b30  
e17272  
e093vo 
.03010 

-00 1770 
-* 00 1 IO 
-0 18910 
- * : ) o w  
-e3b57b 

f?Ak STATIOI l  V 14.69324 
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X I C  
0.00000 

012500 . 2 5000 
.50000 
m75000 

1.00000 
1.50000 
2.50000 
5. 00000 

10.00000 
15.00000 
2 Q i  00000 
30.00000 
40.00000 
500 00000 
b0.00000 
b5. OCOOO 
70.00000 
75.00000 
80.00000 
85.00000 
90.00000 
05100000 

L00.00000 

x I C  
0.00000 

12550 
.25000 . 50000 

75000 
: . 00000 
1.50000 
2.50000 
5.00000 

10.00000 
15. 00000 
20.30000 
30.00000 
40.00000 
50.  00000 
bo. OOOOC 
b5e 00000 
70.00000 
75.00000 
at?. 00000 
8 5.00000 
90.00000 
95.03000 

100.00000 

TABLE 11.- Continued 

SPAN SfAlIOS V 15.94358 

X 
8 5 069706 
85.73541 
85.77376 
8 5.85046 
85.92716 
06.00387 
860 15727 
8604bSM 
87.23109 
88 7b5 1 3  
OC 299 16 
9 1 0 8 3 3 l 9  
94  90 1 26 
97.91932 

101.03739 
101.10516 
105 06 3949 
1 0 ~ . 1 7 3 5 2  
100.70756 
1 10 241 59 
1 11 7 7 5 62 
113.30965 
114.84369 
116037772 

LC 
29464 

.29718 
029972 

30226 
030734 

30988 
31750 

033182 
e3784b 
e43180  
044482 
04b990 
045466 

39624 
31242 

021336 
015240 
e10414 
e05080 
.00’108 

- 0  04 5 72 
-011430 
- 0  17780 
0. 2 3876 

xc 
0.00000 

0038 35 
007670 
015340 
023010 
030681 
046021 
076702 

1.53403 
3 006807 
4eb0210 
6013b13 
9.20420 

12 0272 Zb 
15 3 40 3 3 
18 e4W40 
19.942 43 
21. 47646 
23.01050 
24 0544 53  
26.07056 
2 7.b 1259 
29 1 4 b 63 
30.68066 

SPAN STATION Y - 17.39138 

X 
800751b6 
90.78506 
90.8 18 46 
90.885 2S 
90.95 2 05 
91.01884 
91.15243 
9104196t  
9 2 0 0 8 i 5 7  
93.42349 
94.75*40 
95 095 31 

101 4 3896 
104.11079 
106.78262 
1 0 9 . 1 1 0 3  
109.45444 
110 79036 
112 lZb27 
&13.46218 
114 79809 
1160 13401 
117.46992 

O8.7b7i4 

1 C  
016732 

11986 
15240 

015740 
016256 
.167b+ 
017526 
019SJ4 
022606 
.20446 

32006 
03403b 
035306  
. 3 2 t C >  
027940 
020574 
016510 
011684 
008382 
004572 

-.00?b2 
-005588 
-0 n9b52 
-0 14478 

xc 
0 . 0 @‘) 00 

0 0 3  4 0  
006600 
013359 
.20039 
026718 
.40377 
066791 

1.33591 
2.61183 
4.00774 
5.34365 
8 31548 

10 068 730 
13.35913 
16.0309b 
17. 36687 
18.70278 
20.03653 
21. 37461 
22.71052 
24 004663  
25.382 25 
Zb.71826 

LtUI) 
029414 

32409 
033804 
035933 

3782t  
039180 
041614 
046131 

543 52 
66066 

740 36 
071293 
e62028 
079242 
.7?001 
060461 
052330  
044bS1 
035650 
026593 

162 14 
003245 

- 0  1003b 
9.238 76 

ZtUP) 
014732 
6 17348 

18676 
020760 
022487 
0239’19 
026191 

301 5, 
037106 
048532 
05b205 
061532 
067421 
067564 
063742  . 54944 
049090 
041758 
a 352 34 
027486 
017497 
007301 

-.OZ8SO -. 144?8 

LtLOYI 
029464 

27027 
26060 

024519 
023641 
022796 
02  1086 
021433 
021340 
020314 
.18928 
.A5687 
.00904 
000006 

- 0  095 17 
-* 17794 
-021850 
-.23823 
-02 5 190 
-025577 
-025358 
-026105 
-025524 
-023876 

ItLOY) 
. l 4 7 3 2  
a12624 . 11804 

10736 
10025 

009569 
008861 
.G8456 
008106 
008364 
007803 
.Ob540 
003191  

-002032 
- 0  07662 
- 0  1379b 
- a  16070 
-018390 
- . l e470  
-0  103 42 
-019021 -. 1 8477 
- ~ 1 6 1 5 4  
-014478 
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TABLE 11.- Continued 

x t c  
0.00000 

12500 
025000 
.so000 
075000 

1.00000 
1. 50000 
2.50000 
5. 00000 

10.00000 
15.00000 
2 0.00000 
30.00000 
40.00000 
50.00000 
60. 00000 
65 o00000 
70.00000 
75.00000 
80.00000 
8 5.00000 
90.00000 
95.00000 

100.00000 

X I C  
0.00000 

012500 
025000 . 50000 

75000 
1.00000 
1.50000 
7.50000 
5. 00000 

10.00000 
IS. 00000 
20.0000(1 
30.00000 
40.C3000 
50.00000 
b0.00000 
6 5 0  00000 
70. 00000 
75.'00000 
80.00000 
8 50 00000 
90. oc\ooo 
95.00000 

100. oot 00 

X 
95.80626 
95 083470 
95.86315 
95 92004 
95.97693 
96003302 
96 LIT60 
96. 375 16 
96.944 05 
98.08105 
99.21964 

100 3 5 74 3 
102ob3302 
104 090860 
107.18419 
109 04 5978 
110. 597 57 
11107353C 
11208731b 
114.01095 
115.14874 
116.28653 
117.4 2C33 
116056212 

LC 
005080 
005588 
0050C2 
.Ob350 
006858 
007366 
e08382 
.09652 
012951 
018542 
024130 
026924 

28448 
025400 
023622 
020576 
01752b 
0:5240 
.11930 
008636 
.OIObI 
001778 

00 0 1 2  7 0  
-003010 

IC 
0 00000 

002844 
005669 
011378 
017067 
02275b 
.3+134 

56890 
1.13779 
2 0275 5 9  
3. u338 
4.55117 
6 826 76 
9.102 34 

11.37793 
13 653  52 
14.79131 
15 0929 IO 
17.06690 
10 204 69 
lP.342*8 
20.*8027 
2 1  obl807  
22.715586 

S?AN SlAlION Y 20.28952 

X 
ioa.86086 
100.80435 
1 OO090784 
100 095403 
101.OJ111 
101.040 to 
101.1427b 
1C 1 3 30'10 
10 10 000 5 3 
102.7I021 
IO3 06 79 00 
10*061955 
106.49180 
108037824 
110.25759 
11 2 13 694 
113.07bb1 
114.03620 
11+.9559b 
115.095b3 
116.83530 
1170 77697 
118. 7146s 
119.656 32 

LC 
001778 
002032 
e02032 
002540 
002791 
002 794 
003302 
.O4572 
007 3bb 

12700 
01b510 
019558 
022352 
.228bO 
022606 
020574 . 1 V O 5 0  
017272 
. \bo02 
e14478 
012054 
011176 
,0939) 
007112 

IC 
0.00000 

002369 
.O4698 
.0930? . 14095 
010793 
0 28190 
546984 
093Pb7 

1.87935 
2.41902 
307WbV 
5.63806 
7.51738 
9.39673 

11 2 7600 
12 0215 75 
13.15542 
1'*09510 
1 5  5 0 34 77 
1 5  e97444  
16.01411 
11.05379 
180 79346 

ZtU?) 
005000 
007618 
008796 

106 50 
.1221O 
013551 . 15820 . 11975 

256 15 
035802 
044928 
.SO551 
* 5 6 0 C C  
.553@3 
.543W 
.so109 
045523 
.I1086 
03S012 
028321 . 10756 
012853 

04576 
-0  036 10 

ZtU?) 
.01778 
003723 
004492 
006128 
007252 
.07015 
.OW04 

12336 
.l7?*4 
027075 
033832 

392 39 . 45330 
0 477b7 
048231 
04Yl75 
042360 
079796 

35220 
308 77 

026023 
.20402 

14207 
. o n  12 

L t L O Y J  
.05080 
003558 . 02888 
002042 
oO15Ob 
.01181 
008 3 b 

000319 
000493 
.01282 
003331 
003297 
000852 

-004503 
-.01144 
-.000bl 
- 0  10471 -. 10604 
-011136 
- 0  11055 
-011621 
-.09291 
-007116 

0 3 8 10 

Z t L O Y )  
.01778 
000341 

-0 004 2a 
0.01 018 

00 02 357 
-.02900 
-.OJ192 
-.03012 
-00167S 
-*00012 
-000123 
90 0 0 b 3.4 
9.02047 
00 0 3 0  1 V  
-.O4027 
-0042b9 
-001252 
-003216 
-.01921 -. 001 1 s  

.019~0 
oO652O 
.0?112 

- .oue+ 
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TABLE 11.- Continued 

SPAN STATION Y 0 20.97024 

X t C  
0.00000 

012500 
025000 
.50000 

75000 
1. 00000 
1. 50000 
2.50000 
5.00000 

1 0 . 00000 
15aOOOOO 
20.00000 
3 0. QOOOO 
40. 00000 
50.00000 
boa 00000 
65.00000 
70.00000 
75.00000 
80a00000 
8 5 . 00000 
90.00000 
c. 00000 

1 J I  00000 

% I C  
0.00000 

12500 
e25000 . 50000 

75000 
1. 00000 
1.50003 
2.50000 
5.00000 

10aOOOOO 
15a00000 
2 0.00000 
30.00000 
40.00000 
50.00000 
b0.00000 
b5. 00000 
70.00000 
75.30000 
80.00000 
0 50 00000 
90.00000 
95. 00000 

100.00000 

X 
103  a 2 3 3 22 
10 3 a 2 54 39 
103027556 
103.31789 
103.36023 
103.40256 
103a48723 
103.65657 
104a07993 
104.9 2664 
105.77335 
106a62006 
108 3 13 47 
110.00689 
111.70031 
113.39373 
114.24044 
115 000715 
115.93386 
116a7805b 
117.6272’1 
118047390 
119032069 
120.16740 

2c 
001016 
001270 
001270 
001524 
.01778 
002032 
002540  
003556 
001642 
010160 
013462 

165 10 
021336 
.21590 
a21590 
020574 
020320 . 198 12 
a17018 

15748 
.14986 
a14224 

129 54 
.127OO 

xc 
0 ~ 0 0 0 0 0  

0021 17 
0042 34 
.O8467 
.lZ?OA 

169 34 
025401 
042335 
.84b?1 
1.693 42 
2054013 
3.30604 
5.00025 
bo 773 67 
0.46709 
10016051 
11 a007 22 
11.8 5393  
12.70064 
13.54734 
lCa39405 
1 5  a 24076 
16.00747 
16.934 18 

SPAN STAT1011 Y 21.67382 

X 
105ob8940 
105.70101 
105.?2661 
105.76302 
105.00103 
105 b 38 24 

05091217 
106 a 06 15 1 
lOb.43362 
107.17784 
107.022 Ob 
100 b6620 
110.15412 
1110643 lb  
1 13 1 3 1  bo 
114 b2OO4 
115.36426 
116.10040 
116.05270 
117a59692 
118.34114 
118.00536 
119.02950 
120.57300 

ZC 
000254 
000500 
000508 
000762 
001016 
001016 
a01778 
002266 
004064 
0073b6 
009652 
012446 
010034 
019050 
019550 
017380 
01b7b4 
015240 
014906 
014732 
014224 
013970 
012700 
011930 

xc 
0.00000 

018 61 
0 0 3 7 r l  
007442 
0111b3 
.14004 
022327 

37211 
a74422 

1.40044 
2023266 
2097bbO 
4.46532 
Sa95376 
7.44220 
0 0830 64 
9. b748b 

100 419 00 
11 163 30 
11.90752 
12.651 74 
13.39596 
14.140010 
1+.bl*40 

ZtUP) 
.01@16 
.O2801 
003495 
004770 
.OS812 
006682 
a08150 . 10580 
~ 1 5 2 3 0  
023165 
029133 

34315 
0421 31 
441 24 

044773 
a42829 
041417 

392Ob 
034406 

30586 
.26@09 
0225bQ 
017359 . 12100 

ZIUP) 
.002H 
.om11 
a00712 
.O117O 
001625 
001827 . OzQ88 
004282 
007953 

147 34 
.ZOO90 
025544 

35225 
30607 
40024 

037427 
035309 
032431 

30336 . 2 7 t  so 
024662 
021330 
016580 
011938 

Z l L O U )  
401016 

-000261 
-000955 
-a01722 
-002256 
-002620 
-003070 
00034bO 
0.03 546 
-002845 
-0Q2209 
0.01291 

000541 
-000914 
- 0  01593 
0.01601 
-000777 

000330 
-000370 

000910 
003163 
.OS079 
000549 
.12?00 

Z ~ L O Y I  
oOO2S4 
000405 
000301 
000354 
000407 
000205 
000560 
.00200 
a00175 

-.00002 
-a00706 
-.00bS2 

000663 
-.00597 
-.00900 
-001867 
-.O1861 
-001951 
-000364 

.0163+ 
003706 
.Ob602 
.00811 
011930 



X I C  
0.00000 

12500 
rZ5000 

50000 
e75000  

1.00000 
1 .5oooa 
2.50000 
5.00000 

10.00000 
15.00000 
20.00000 
30.00000 
40~00000 
50.00000 
b0.00000 
b 5. 00000 
70000000 
75.00000 
80.00000 
8 5. 00000 
90.00000 
95.00000 

too. oooco 

x/c 
0. oooco 

12500 
e25000 

50000 
75000 

1 . 00000 
1.90000 
2.50000 
5.00000 
: o* 00000 
15. 00000 
20.00000 
30.00000 
400 00000 
50.00000 
b0.00000 
b5.00000 
70100000 
75. 00000 
8 0.00000 
05.0000@ 
90.30000 
9% 00000 

100.00000 

TABLE 11.- Continued 

SPAN STATION r .I z 3 . i e o ~ o  

)r 
108 193552 
100 e 9 5  1 1b 
108 oObb80 
1080998 08 
10900293b 
10000bOb4 
109.12320 
108.24832 
109.5(9112 
110.18b72 
110.81233 
111.43793 
112.60913 

1150 19154 
11bo 44274 
117.06835 
117.69395 
1180 31955  
116 0 9 4 5  15 
119.57075 
120019b3b 
12008219b 
121 44 7% 

113.940 34 

xc 
0.000 00 

e015b4 
003128 
.OIL 5b 
009384 
e12512 

e31200 
b2560 

1.25120 
1 w b @ l  
2.50241 
3.75381 
5000+82 
b025b02 
7.50722 
8.13213 
8.759 43 
9.38403 

100009b3 
100635 2 3  
11 .ZbO 84 
11.08644 
120 51206 

.187w 

S?AN STATION Y 26.08834 

X 
119.15344 
115 16340 
115*17337 
115 183 29 
115.21322 
115.23315 
115 e 2  7360 
1156 35  ! 7 t  
115.  5 5 1 9 1  
115.95049 
llC.34902 
11b.74754 
117.544 30 
110.341b5 
1 190 138 70 
118.93 - T 5  
120.334 20 
120.73200 
121013A33 

1’1.92830 
122. 32481 
122,72543 
123. 12396 

i i i . 5 2 9 e b  

XC 
0.00000 

000996 
01993 

003905 
.OS978 
007971 
01195b 
a1992b 
.39@53 
.79705 

1. 195 50 
1 a 5 8 4 1 0  
2.39116 
3.18021 
3.90526 
6.78231 
5.18064 
5 5 79 3b 
5.07789 
6 3 7 w  
6 77494 
7. 1 7347 
7.57:99 
7 970 32 
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X t C  
0.00000 

012500 
025000 

50000 
75 000 

1.00000 
1.50000 
2.50000 
5 . 00000 

10.00000 
15. 00000 
20.00000 
30. 00000 
40.00000 
50.03000 
6 0 a O O O O o  
65.00000 

75.00000 
80.00000 
85. 00000 
900 00000 
9 ~.00000 

100.00000 

70.00000 

TABLE 11.- Concluded 

SPAN STATION Y 28.98648 

X 
121.36802 
121037311 
X21 377 39 
121.38597 
121039454 
121  403 11 
121.42026 
121.45411 
1 2 1  369 27 
121.71172 
12 l o  883 17 
122.05462 
122.39752 
122074042 
323.00332 
123.42622 
123.59767 
123.76912 
123.91057 
124 11 202 
124.28367 
124065692 
12 I .  62  637 
1210797a2 

IC 
00 94996 
0.94991 
-094991 
0.94996 
-094996 
0.94996 
-091996 
-094996 
0. 9 I W 6  
9.94996 
-091250 
-095250 
~ ~ 9 5 2 5 0  
0.95504 
-0 9 57 58 
-.95758 
-095758 
0.96012 
-096012 
-096012 
0.96266 
0.96264 
0.96266 
-e96266 

XC 
0.000 00 

000429 
.00957 
.01714 

025 72 
003429 
005143 
008572 

171 45 
034290 
os1431 

685 80 
1002870 
1.37160 
1.71690 
2 05740 
2.22885 
2.40030 
2 057175 
2.74320 
2 916 65 
3.08610 
3.25755 
3.42900 

ZtU?) 
0.94996 
0.91972 
-094919 
-094902 
0.94156 
-0  948 09 
0.94717 
-094536 
-091100 
0.93299 
0.92045 
-a92232 
-.91290 
-090971 
-091013 
-091232 
0.91667 
-m92052 
-092476 
0.92994 
-093961 
0.94549 
0.95 3 70  
0.96266 



(a) Body coordinates 

I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

V I  
. . - - - - - I  - l .*TUI 
-1.021I 
-1.8bOI 
-1.1111 
-1.6531 
-1.MZI 
-1.b3bI 
-1.3ZSl 
-1.1011 
-I.Oi*l 

.-------- 
2.9091 
1.9821 
1.*2OI 
1.Obbl 
1.7901 
L.7521 
I.tlll 
I-bbbl 
1~6011 
1.5681 
1.5001 
1.4491 
1.3511 
1.2881 
1.21bI 
1.1306) -------_ 

----------------- 
I 1.0541 3.6ezi 

I o.7eii 3.5501 

I 0+97?1 3.b26l 
I 0.0001 3.5911 

I 0.6161 3.5101 
I 0.bOOI 3.b951 
I 0.52111 3.bTbI 
I O.4Sbl J.bb2I 
I 0.3001 3.*OI 
I 0.30-1 3.43bl 
1 0.2291 3.4141 
I 0.1S31 3.bl9I 
I 0.0751 3.4lSl 
1 -0.0011 3.4131 
I -0.0831 3.b151 
1 I I ---------------- 

I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

V I  L I  
.------I-------! 

0.3331 8.2121 
0.4501 8.2211 
o.sun1 o.zbz1 
0.6601 8.IOZI 
0.1891 8.lbbl 
0.UOSI 0.1091 
1.0031 0.07Ol 
1.126l 8.0131 
1.2191 ?.%I 

I 1 

I 
I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.-------. 
-0.1531 
-0.228 I 
-0.305 I 
-0.je21 
-0.cTSl 
-0.5401 
-0.616I 
-0.6591 
-0. 138 I 
-0.8291 
-0.8031 
-0.90UI 
-1.os11 
-l.l2*1 
-1.210I 

I ------. 

I -1.2011 
I -1 .JbTI  
I -1.4061 
I -1.4b41 
I -1.5231 
I -1.5611 
I -1.bUI 
I-l.64ol 
I -1.7451 
I -1.8001 
I -1.8571 
I -1.90Lll 
I -1.9321 
I -1.9b8I 
I -2 .O lOl  
I I 
-------I 

---------. 
I -1.QO11 
I -2.lOIl 
I -2.1911 
I -2.2601 
I -2.26?1 
I -z.znct 
I -2.2531 
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TABLE 111.- Continued 

(a) Continued 

I 1.n391 s.7qei I 1 . 5 ~ 1  6.9971 
I 1.8361 5.1s51 I 1.554l 4.9341 
I i.ez7i 5.wcc1 I 1 . ~ 2 9 1  *.BPBI 
I I.P.?Ol 5.6121 I 1.4931 4.04401 
1 ).a101 5.5621 I 1.4491 4.1931 
I 1.7331 5.4961 I 1.3351 4.6631 
I 1.7?01 5.4121 I 1.2041 4.6101 

-0. 155 I 
-0.231 I 
-0.306 I 
-0.4151 
-0.5701 
-0.651 I 
-0.7341 
- o . a i z i  
-0.9111 
-0.9911 

4.1021 
4.1131 
4.1211 
4.174l 
4.2071 
4.241 I 

4.3191 
6.3??l 
4.431 I 

* . ~ ~ a i  

I -1.2221 4.6201 

I -1.3301 4.1341 
I -1.2721 4.6691 

I -1.3971 4.nie.i 
I -1.4451 *.-a51 

I -1.5641 5.mni  

I -1.4931 4.9611 
I -1.5321 5.n331 

I -1.5911 5.15?1 
I -1.6121 5.7131 

-a ---------_---- 
I *.3351 5.0751 

I 0.1601 5.0121 
I 0.0961 5.0131 
I 0 . O W I  5.0171 
I 0.0051 5.0141 

I O.ZZZI 5.o3ei 

----------------- 
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x * 30.100 

TABLE 111.- Continued 

(a) Continued 

I -2.3531 1.1161 I -1.3121 8.2041 I -0.OSII 8.6101 I 1 . l I Y I  6.4321 
I -2.2001 1.3211 I -1.2811 d.3391 I 0.0421 8.6?11 1 1.3051 8.3761 

*- 
I 
I 
1 
1 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I -. 

,----*--. 
2.6411 
2.6441 
2.63bl 
2.6261 
2.6r61 
2.5911 
2.5831 
2.5681 
2.5531 
2.5331 
2.51 I I 
2.4851 
2.4591 

2.4191 
2.3961 
2.3791 
2.318 I 

z.43ni 

.-------. 

.------- 
6.0821 
6.0101 
5.9131 
5.8311 
5.1781 
5.6861 
5.6191 
5.ICAI 
5.501 I 
5.6301 
5.3551 
5.2681 
5.1711 
5.0811 
bee951 
4.8821 
4.0091 
4.1191 .------- 

-. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -. 

.-------. 
2.3431 
2.3241 
2.2-1 
2.2661 
2.2301 
2.19CI 
2.1341 
2.0Pll 
2.0491 
2.001 I 
I.912I 
I.WOI 
1.0011 
1.141 I 
1.6891 
1.6261 
1 . H O I  
1.4351 .-------. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------- 
1.32.1 
1.2661 
1.2OOI 
1.1011 
1.0111 
0.9421 
0.8411 
0.?351 
0.b351 
0.5291 
0.4281 
0.3121 
0.2231 
0.1481 
0.01hl 
0.0001 

-0.004l 
I -------- 

3.0581 
3.0391 
3.0251 
J.Ol1I 
3.0111 
3.0011 
3.0061 

I .-------- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-3.15?1 
-0.24bl 
-0.33b I 
-0 .44l l  
-0.5SlI 
-0.6141 
-0.1601 
- 0 . 8 3 ~ 1  
-0.94ni 
- I  .020 1 
-1.122 1 
- I .  I91 I 
-1.2?7 I 
-1.3121 
-1.4321 
-1.5011 
-1.5661 

I .--------. 

.---- _ _  
3.@>81 
3.0151 
3.0261 
3.0441 
3.0671 
3.1011 
3.1301 

3.2011 
3.2371 
3.2891 
3.3301 
3.3111 
3.431 I 
3.4181 
3.5321 

I 

3.15ni 

3.5ro1 

.------- 

I -1.6511 3.6531 
I -1.7221 3.7131 
I -1.1131 3.7641 
I -1.0311 3.1301 
I -1.QO2I 3.9001 
I -1.9521 3.9651 
I -2.0101 4.043I 
I -2.0621 4.1251 
I -2.0981 4.1181 
I -2.1171 4.??fI 
I -2.1?81 4.1361 
I -2.2151 4.6181 
I -2.2691 4.5WI 
I -2.2851 4.6211 
I -2 .3l l l  *.?Ob1 
I -?.336l 4.7981 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I - 

-Z.S63l 
-2.3871 
-2.4041 
-2.4361 
-2.4511 
-2.4161 
-2.4941 
-2.11 I I 
-2.52Cl 
-2.5461 
-2.'1551 
-2.5651 
.2.5?21 
-2.5151 
-2.518l 
-2.5191 
-2.5831 

I -------- 

I -2.28OI *.%?I I -2 . i89 l  6.8061 
I -2.3661 4.8611 I -2.4261 6.9941 
I -2.4261 5.1211 I -2.3511 1.1611 
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TABLE 111.- Continued 

(a) Continued 

I -2.6621 
I -2.6561 
I -2.6451 
I -2.0221 
I -2.6041 
I -2.5821 
1 -2.5551 

I -2.4751 
I -2.40el  

I -2.sini 

5.6851 
5.3681 
6.9011 
6.1711 

6.3921 
6.5001 
6.6381 
6.7641 
6.9341 
7.0671 

6.2781 

I -2.2731 
I -2.2G3I 
: -2.1221 
I -2.0221 
I -1.9401 
I - i .nz*i  
I -1.7071 
1 -1.5501 
I -1.3e51 
I - 1 . 2 3 1  
I -1.0561 

7.1901 1 -0.8761 
7.3091 I -0.7381 
7.4251 I -0.5821 
7.5501 I -0.4261 
7.6401 I -0.2301 
7.7501 I -0.0671 

7.9691 I 0.2341 
7.8601 I 0 . 0 ~ 1  

8.0eei I 0 . ~ 7 1 1  
8.1711 I 0.4651 

e . a i o i  
8.5761 
8.4171 
6.4451 
8.4621 

8.4551 
8.4411 
6.420 I 

8.372 I 

8.4621 

8.4001 

! 2.6561 5.7581 
I 2.6521 5.7111 
I 2.6471 5.6221 
I 2.6411 5 5341 
I 2.0341 5.*721 
I 2.6291 5.4091 
I 2.6201 5.3441 
I 2.0121 5.3001 
I 2.1071 5.2631 
I 2 .5361 s.zaei 
I 7.5061 5.1591 
I 2.5751 5.0881 
i 2.5611 5.0291 
I 2.5491 4.9741 
I 2.53rl 4.*171 
I 2.5241 4.8471 
I 2.5071 4.7791 
I 2.4921 4.7171 
' 2.4731 4.6441 

I 7.6341 & 4991 
I 2 . 4 5 ~ 1  4.5861 

----------------- 

I -2.2651 4.0621 

I -2.4391 4.461: 
i -2.4791 4.5911 
I -2.5301 4.7E51 
I -2.5761 4.9711 
I -2.6011 5.114I 
I -7.6241 5.2541 

I - z . m i  4 .3061  

------.-------_-- 

2.4111 4.4001 
2.3921 4.3441 
2.3791 4.3031 
2.3641 4.2641 
2.3351 4.1901 

2.2471 4.0131 

2.1781 3.1)961 

z.zn71 4.0901 

Z.ZIII 3 . m i  

2.1351 3.8201 
2.0831 3.751 I 

2.031 I 3.681 I 
1 .9871 3.6221 
1 . ~ 5 3 1  3.57ni 

1.8391 ~ . L C ( I I  

2.0571 3.7171 

1.9111 3.5251 

1.780 I 3.3741 
1.7171 3.3101 
1.6641 3.259f 

I I 

-I----- 

1.6111 
1.5331 
1.4651 
;.4061 
1.32111 
1.2741 
1.2121 
1.14YI 

.--_----- 
3 . 2 l l l  
3.1471 
3.0951 
3.0531 
3.0011 
2.9661 
2.931 I 
2.89bl 

1.082l 
0.9741 
0.8631 
0.7311 
0.6341 

0.4301 
0.3331 
0.2521 
0.lb01 
0.0831 
0.0001 

I 

o.5zni 

..-------. 

-------------_-__ 
I -d.o711 2.60ei 
I -9.1571 2.?11! 
I -0.2341 2.6161 
I -0.3101 2.6221 
I -0.3RVI 2.6321 
I -0.r79I 2.6451 
I -0.5651 2.6651 
I -0.6941 2. '991 

2.8611 I -O.?ZOI 
2.8101 I -0.7141 
2.7641 I -0.8481 
2.7171 I -0.QOOl 
2.6891 I -0.9731 
2.6631 I -1.0041 
2.6451 I -1.09RI 
2.630t I -1.1401 
2.6211 I -1.2101 
2.6141 I -1.2601 
2.6101 I -1.3031 

I I  I 
2.6081 I -1.41ni 

2.7061 
2.121 I 
2.7501 
2.770 I 
2.8011 
z.nisi  

Z . R I ) ~ I  

2.981 I 

2.061 I 

2.9231 
2.95?! 

3.061 I 
1 

I i.1311 7.4071 
I 2.19SI 7.3141 
1 2.2651 7.2071 
I I I 

-2.2091 
-2.251 I 
-2.2751 
-2.3011 
-2.3361 
-2.364 I 
-2.396 I 
-2.4221 

I 

3.9741 
4.0451 

4.1361 
4.2021 
4.2721 
4.3471 
4.4161 

I 

~ . o e 7 1  

I -2.6341 
I -2.6401 
I -2.6471 
I -2.6511 
I -2.6551 
I -2.6561 
I -2.6561 
I -2.6003 
I 1 

'.3Sful 

5.Ub1 
5.49Sl 
5.51bl 
5.5n91 
5.6401 
5.6151 

1 

j.3a*~ 
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TAFiLE 111.- Continued 
DRIGINpic PAGE IS 
OR POOR QUALITY. 

(a) Continued 

-2.4331 5.5861 ! -2.2691 
-2.6231 5.7641 -2.7071 
-2.6121 5.8671 -2.1411 
-2.5931 5.9991 -2.0791 
-2.5671 6.1481 -2.0241 

-1.9221 
-1.8161 
-1.7321 
-1.6181 

I 

7.3471 
7.4631 
7.5691 
7.5431 
7.7371 

I -------- 

I -1.4411 7.6051 
i -1.3261 7.9401 
I -1.1941 8.0151 
I -1.onoi 8.0711 
I -I.OOOI a. ioci  
i -0.9001 ~1.1461 
I -0.7601 8.1951 
I -0.6191 8.2351 
I -0.4941 8.2621 
I I I ----------------- 

I 2 . 6 9 ~ 1  4.23n!  I ~ . ~ x i  3.0181 I i . 5as i  2.9951 
I i ' . 6 0 ! !  *.Is!! ! ' . E ' i 3 !  3.G::I . :.5.'0: : . ? G 7 :  
I i.67hl 4.167i I 2.7071 3.7971 I 1.42,l 2.9151 
I 2.6621 4.1291 I 2.1761 3.7391 I 1.4351 2.8791 
I 2.6531 4.1091 I 2.1321 3.6651 I 1.3771 2.8391 
I 1.6321 4.C951 I 2.1121 2.6311 I 1.315! 2.8001 
I 2.6021 4.0 S I  I 2.0861 3.5891 I 1.2271 2.7491 

4.0911 I 2.0481 3.529' 
4.0941 1 2.0951 3.4651 
4.0981 I 1.9701 3.411! 
4 . l O l I  ! 1.9161 3.1411 
4.,0+1 I 1.Lf . I  3.2921 
4.1001 I 1.8331 3.2371 
4.oavi I 1 . 8 ~ 3 1  3.29'1 
4.0751 I 1.7661 3.1631 
4.0151 I 1.7371 3.1331 
I.CVZI I 1.6921 j.oa91 
3.9571 I i .6..81 3 . ~ 4 7 1  ----------------- 

~ ~. 
1.1571 2.?10! 
1.0501 2.6581 
0.9681 2.621 I 
0.8921 2.5931 
0.8381 2.57?1 

:.7151 2.5371 
0,6531 2.5151 
3.59;l 7.5001 
0.5261 2.4861 
0.4651 2.4731 

0.8151 2.5611 

--------------- 

I -o.,?ni 
I -0.J071 
I 0.0701 
I 0.2261 
I 0.9591 
I 0.6051 
I 0.7421 
I 0.8861 
I 1.0371 
I I --__ 

8.293i 
8.29Cl 
8.2861 
8.?681 
8.2241 
8 . I R H l  
8.1481 
P.0991 
8.0411 

I ------__ 

0.3841 2.4601 
C.3101 2.4511 
0.2351 2.4431 
0.1531 2.4381 
0.0721 7.43.91 
0.0001 2.4341 

-0.0751 2.4341 
-0 . t59 I  2.4371 
-0.2321 2.4421 
-0.2991 2.1.491 
-0.3741 2.45r)l 
-0.4591 2.4721 

-0.6221 2.5101 

-0.7731 2.5591 
-0.8551 2.5901 
-0.9371 2.6251 

-0.5321 2.4891 

-0.7191 2.s4ni 

__.._ 

--------- -,>. 993 I 
-1.074 I 
-1.140 I 
-1.196 I 
-1.2491 
-1  e3041 
-1.3711 
-1.4361 
-1.4931 
- I  .536 I 
-1.5871 
-1.651 I 
-1.7231 
-1.T77I 
-1.2261 
-1.8751 
- l . Y Z t !  
-1.9111 .-------. 

.____-__ 
2.051 I 
2.6921 
2.7291 
2.74?1 
2.7951 

Z.P?91 
2.4271 
2.4731 

3.6561 
3.1161 
3.1851 
3.2611 
d.2961 
3.350 I 
3 -41  1 I 
3.4641 

2.a321 

3.0101 

.------- 

I 

-; * 3?? I 
- 2 . 0 7 9 ;  

-:. !7S1 
- ? . ? ? 4 i  - '+:I - . ' , I  
-2 .3101 
-2.344: 
-2.38'1 
-2.4221 
-2.4571 
-2.4961 
-2.5491 
-2.5751 
-2.000 I 
-2.6341 

1 

- .._. 
-: ,>.I 
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TABLE 111.- Continued 

(a) Continued 

1 f c1.150 

I - . 7nJl 
' l.1191 - ;391 
, . O S b l  
I -3 fa31 
I -2.sw1 
I -2.7901 
I -2.7311 . -2.6661 
I -2.hSRI 
I -2.5961 
I -2.5951 
I -2.5911 
1 -2.5131 

3.60EI 
3.7771 
3.%9I 
3-9601 
4.0111 
4.1431 
4.2421 
4.2031 
4.bhZI 
4.4851 
4.5101 
5.490 I 
5.621 I 
5.?921 

I -2.5581 
I -2.5281 
I -2.4931 
I -Z.6611 
I -2.6211 
I -2.3TSl 
I -2.3901 
I -z.iew 
I -2.1131 
I -2.0411 
I -1.9601 

I -1.7221 
I ..aspi 

I -1.5901 

5.69P1 
6.0511 
6.200 I 
6.3101 
6.4251 
6.5*?l 
6.7051 

7.0091 
7.10Cl 
?.ZO?I 
1.3111 
1.4401 
7.5491 

6 . n ~  

I -1.i8UI 
I -1.3311 
I -1.1891 
I -1.0591 
I -0.9211 
I -0.7841 
I -0.6541 
I -0.5211 
I -0.3921 

I -0.1461 
I -0.0651 
I O.Ol*I 
I 0.1321 

I -0.p6e1 

1.6311 
1.7311 
1.0121 
1.8791 
7.9391 
7.9931 
n.0331 
8.0631 
e.0851 
8.0951 
a.owi 
8.0971 
9.0961 
0.0891 

0.2051 

0.1011 
0.5bhI 

0.6931 
0.7101 

l.*l?l 
1.1531 
1.2751 
1.+061 
1.492) 
1.5861 

o.ze71 

o.seei 

o.easi 

I 
I 
I 
I 
1 
I 

I 
I 
I 
I 
I 
I 
I 

I 

1.6171 

1.9041 
2.0101 

?.IS31 
2.2321 
2.3031 
2.3101 
2.4351 
2.4851 
2.5331 
2.5571 
2.5671 

1.7811 

2.0e01 

1.6341 
1.3521 
7.?201 
?.wet 
7.0091 

6. m e  I 
6.9001 

6.653) 
6.5131 
6.3461 
6.1841 
5.986) 

5.6131 
s .e ie i  

----------------- ----------------- ----------------- -------------*--- ----------------- ----------------- 
1.6361 2.8501 I 0.1511 2.2401 I -1.2901 2.6331 I -2.3281 3.7501 
1.6001 2.8181 I 0.0721 2.2451 I -1.3581 2.6191 I -2.bbll 3.7121 
1.5611 2.7851 I 0.0011 2.2221 I -1.4231 Z.129i I -2.5131 3.6191 

I 3.3951 3.8271 I 
I 3.3eei 3.~161 I 

I 3.3431 3.69ei I 

I LEGI 3.63ei I 

I 3.3121 3.1361 I 

I 3.3161 3.6141 I 
I 3.?!331 3,6531 I 

I 3.2251 3.6281 I 
1 3.2051 3.6231 I 
I 3.1111 3.6171 I 
I 3.1461 3.6141 I 
I 3.0611 3.6211 I 

I 2.9191 3.6591 1 
I 2 .9~91  3.6371 I 

I z.nmi 3 . 6 ~ 1  I 

2.4471 
2.3951 
2.3631 
2.341 I 
2.3131 

2.2451 
2.2051 

Z.PBCI 

2.1641 
2.1101 
2.961 I 
2.0281 
1.9921 
1.9491 
lr894I 

3.e3bi 
3 . m i  
3.8331 
3.0171 
3.1681 
>.?IO1 
3.6321 
3.5551 
3.4811 
3.3951 
3.3241 
3.2151 
3.2201 
3.1161 
3.1071 

1.5171 2.7491 
1.4311 2.6051 
1.3101 2.6421 
1.2921 2.5941 
1.2031 2.5*31 
1.1101 2.4961 
l.OZ?I 2.*551 
0.9441 2.4241 

0.7291 2.3501 
0.6291 2.3211 
0.5301 2.2991 

0.8221 2.3791 

I 2.~611 3.7241 I 1.8451 3 . 0 ~ 7 1  I 0.4561 t.zeci 

I 2.51~1 3.7931 I 1.6091 2.8951 I 0.2051 2.zsii 

I 2.7011 3.1411 I 1.7931 2.9961 I 0.3821 2.2721 
1 2.6311 3.1131 1 1.7381 2.9421 I 0.3051 2.2621 

I 3.5111 3.8141 I I I I  1 I 

I -2;640l 
I -2.6011 
I -2.5601 
I -2.5181 

4 -2.5181 

I -2.5011 
I -2.5051 

I -2.5471 -------*--. 

-0.OC41 
-0.1551 
-0 -229 I 
-0.305 I 

-0.4581 
-0.5361 
-0.6041 
-0.6971 

-0.3821 

-0.7821 
- o . m i  
-0 6939 I 

2.2411 I -1.5031 
2.2431 I -1.5191 
2.2611 I -1.6401 
2.2S31 I -1.1161 
2.2631 I -1.7101 

2.2931 I -1.8161 
2.3111 I -1.9211 
2.3391 I -1.9911 

2.3901 I -2.1031 
2.43bl I -2.1501 

2.2771 I -1.e3ci 

z.3691 I -2.0501 

-1.OOCI 2.4651 
-1.1221 2.5291 
-1.1841 2.5651 
-1.2461 2.6041 

I I 

2.4621 6.2111 
2.4921 6.1711 
2.5141 6.n74l 
2.5431 5.9471 
2.5581 5 . ~ 0 5 1  

2.19ZI 
2.8601 
2.9171 
2.9911 
3.0571 
3.1311 

L?UI 
3.3491 

3.5041 
3.5791 

3 . 1 ~ 1  

3.5381 

-2.5961 3.b311 
-2.6511 3.6061 

-2.1261 -2.8091 3.U7l 3.5101 

-2.9221 3.4h-l 
-2.9761 3.4511 
-3.0271 3.4421 
-3.0231 3 . 4 3 Y l  
-3.0761 3.6401 
-3.106) 3.4481 
-3.1301 3.451'1 

-2.861 I 3.4951 

I -2.1991 3.6641 I -3.1551 3.46>1 
I -2.2241 3.700) I -3.1821 3.4931 
I -2.2411 3.7301 I -3.2011 3.53rl 
I -2.2651 3.1521 I -3.2131 3.5851 
I I I I  1 1 

3.2391 4.148I 
3.3111 4.0511 
3.311 I 3.9551 
3.3931 3.8931 

1 1 
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I " 43.435 

I *.t)rl 3.3401 
I 4.0301 3.3211 
I 4.0221 3-JO5l 
I 4.0131 3.)801 
I 3.8901 3.2121 
I 3.9881 3.2591 
I 3.813) 3.244) 
I 3.9491 3.?151 
I L V Z b l  3.2lll 
I 3.nv31 3.1-1 
I J.esic i . ioS i  
I 3 . n n i  3.1011 

I 3 .1~11  3 . i e i i  
I 3.1921 3.1181 

I 3.bBVI 3.1001 
I 3 . w 1  3.1981 
I 3.591) 3.2111 
1 >.SI11 3.2211 
I 3.5011 3.2431 
I 3.6401 3.2621 
I 3.4021 3.2801 

I -2.5501 
I -2.561; 
I -2.5331 
I -2.SlOl 
I -2.6OIl 
I -2.*1 
I -2.43bl 
I -2.4131 
I -2.3111 
I -2.3651 
I -2.3111 
I -1.2111 
I -2.222I 
I -2.Ipol --------_ 

5.5291 
5.6181 
5.1141 
5.bMI 
5.9111 
o.oZ6; 
6.1141 
6.1811 
b.2191 
b. 354 I 
b.431 I 
b.5031 
b.500 I 
6.6381 

I 2.4031 3 . ~ 3 1 1  
I 2.1131 3.6231 
I 2.3501 3.bO11 
I 2.3351 3.5011 
I 2.1151 3.5541 
I 2.2901 3.fOZI 
I 2.2?sl 3.4691 
I 2.2211 3.3741 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -- 

-1.1031 
- 1 s b 4 5 l  
-1.1301 
-1.4361 
-1.3321 
-I.2IOI 
-1.12JI 
-1.0231 
-0.0981 
-0.1401 
-0.bI 1 I 
-0 .so 1 I 
-0.3601 .--------. 

1.1401 
1.2331 

8.3141 
1.6421 
1.5101 
1.5181 
1 6281 
1.b18l 
1.1331 
1.1-1 
T.OZI1 
1.043!  
1.8bII  

!.2841 

I 1.2111 I.3eeol 
I i . iTni 2.3351 
I 1.1041 2.2911 

0.2ZuI 
O.Jo5l 
O . O O l  
O.bO31 
0.1101 
0.018l 
0.8131 
1.0101 
1.1171 
I.221I 

7.0681 
1.8231 
1.W3I 
1.1131 
1.1401 
?.bWI 
?.b591 
?-bl31 
1.ssa1 
1.5@01 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

-_-__-__---____ 
0.3781 2.ObCI 
0.3051 2.0511 
0.2211 2.0491 
O.IS8l 2.0441 
0.0131 2.041 I 

- 0 . O O l l  2.0311 

-0. lWI 2.n4l  I 
-0.255) 2.0451 
-0.3541 2.0551 
-0.4521 2.0101 
-0.5341 2.0ebl 
-0.W31 2.1031 
-0.b801 2.1281 
-0.T591 2.1521 

-0.Yl31 ?.2l?I 
-1.0031 2 .zu I  
-1.0651 2.2811 
-1.120l 2.3111 
-1.2001 2 . W l  
-1.ab1 2.6011 
-1.3451 2.45bl 

I 1 

-u.oeei 2.o3ni 

-o.esa z.10e.1 

---------------_ 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

.-------------_- 
- 1 . 4 0 1  2.51bl 
-1.5121 2.C83l 
-1.515) 2.6401 
-1.b32I 2.6921 
-1.6011 2.7411 
-1.1321 2.196l 
- I . ~ T I  2.nbTi 
-1.8311 2.8121 
-1.898l 2.9991 
-1.9351 3.045I 
-1.912: 3.1011 
-2.0141 3.1b31 
-2.0511 3 . r S I  
-2.OOll 3.2111 
-2.1381 3.3521 
-2.1-1 3.6211 
-2.2221 3.4*l 
-2.2101 3.5611 
-2.3031 3.3821 
-2.36b1 3.6011 
-2.4121 3.aO1t 
-2.411 I L S 1 l  I 
-2.526) 3.5301 

I I .------------- 
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TABLB 111.- Continued 

(a) Continued 

a a 45.721 

-4.5201 
-4.5061 
4.4101 
-4 .42Z I 
-4.3261 
-4r270I 
-4.1Osl 
-4.1?61 
-*.O 32 I 
-3.=511 
-3.06.91 
-3. 100 I 

2.9101 I +.en1 
2.9771 I -2.9231 
3.WZI I - 2 4 7 0 I  
3.1231 I -2-1001 
3.2131 I -2-7201 
1.2551 I -2.6701 
3.3081 I -2.6581 
3.3531 I -2.6051 
3.4141 I -2.S7ll 
3.4601 I -2.5401 
3.5131 I -2.5401 
3.5641 I -2.5351 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-2.Z521 

-2.0~31 

-2.2011 
-2. I551 

-2.0131 
-I.QuI 
-1.0651 - 1 -106 I 
-1.6611 
-1.5301 
-1.4161 
-1.3201 

6.3b01 
6.4Sll 
6.5591 
6.6551 
6.7421 
6.0201 
6.9001 
7.0201 
1.1241 
7.2041 
?.MI 

I c.Gii 2.9101 
I 4.6151 2.0841 
I b.5911 2.0601 
I 4.5651 t .BI2I  
I 4.5601 2.8311 

I 4.4751 ?.Me1 
I 4.4591 2.8041 
I 6.4291 2.7971 
I 4.3881 2.1961 
I 4.3581 2.todl 
I 4.3261 2.dOll 
I 4.2~01 z.ooei 
I 4.2201 2.0201 
I 4.1601 2.d351 
I 4.1101 2.8501 

I 4 .50~1 ?.a151 

I 4 . w i  2 . ~ 1 0 ~  
I 3 . ~ 3 1  ?.an91 

I 3 . 1 ~ 1  2.9*51 

I 3.9451 2.9051 
I 3.L90I 2.9251 

---I----- 

I -4.5191 2.9401 
I -4.3791 3.1071 
I -4.2361 3.2111 
I -4.0301 3.4151 

I -3.6291 3.6631 
I -3.3911 3.1951 
I -3.1111 3.V51l 

I -3.aisi 3.5191 

---- 

3.6741 3.0071 
3.6001 3.0371 
3.4991 3.0711 
3.4001 3.1131 
3.3201 3.1421 
3.2511 3.1711 
3.1661 3.2031 
3.0711 3.2371 
3.0141 3.2591 
2.9461 3.2041 
2.8601 3.3111 
2.7711 3.3301 I 
2.6831 3.3601 1 
2.5991 3.3731 I 
2.5521 3.3lMI I 
2.4901 3.40tl I 
2.4321 3.4211 I 
2.3911 3.4201 I 
2.3551 3.4051 I 
2.3291 3.3111 I 

-i.iem ?.%I 
-1.0661 1.4121 
-0.9271 7.4631 
4.7101 1.5161 

0 . 4 2 1  
0.6121 
0.7Jbl 
0 .h51 
0.9451 
l.OS9l 
I.168I 
I.ZI5I 
1.)971 
1 .u11  
1.w21 
1.6951 

7.5031 I 
7-66?) 1 
7.4271 I ?.&I 5.5211 
7.3041 I 2.4!501 5.3671 
7.3301 I 2.6661 5.191t 
7.2741 I 2.4601 5.0601 
7.2141 I 2.6691 4 . C U I  

2.4711 4-59?) 
2.5WI 4.5621 
2.6011 4.5311 
2.6asl 6.5001 

t . i j 3 1  I 
7.0431 I 
6.9771 I 
6.8051 I 

2.3371 %&I 
2.3771 5 .Wl 
2.4201 5.6751 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------- 
2.*1 
2.261 I 
2.2301 
2.2021 
2.1401 
2.0131 
2.0471 
1.9041 
1.9201 
1.mv1 
1.194) 
1.7171 
I .63? I 

.------- 
3.3351 
%2111 
3.2151 
3.1511 
3.0561 
2 . w 1  
2.097 I 
2.0121 
2.7361 
2.6591 
2.6031 
2.wpl 
2.4511 

I 0.2Wl 
I 0.1531 
I 0.0721 
I -0.0011 
I -0.0761 
I -0.1521 
I -0.2411 
I -0.3131 

.------ 
I.9Yl 
1.9111 
I .O?Ol 
I .WSI  
1 . W l  
1.ebIl 
1.0351 
1.1311 
l.oa5l 
1 . e z O I  
1.8zVl 
1.8341 
1.0491 

-. 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

---. ----. 
-1.509, 
-1.5741 
-1.6SOI 
-1.7411 
-1.1991 
-1.e9911 
-I.Wl 
-2.0111 
-2.001 I 
-2.1221 
-2.1621 
-2.2041 
-2.2131 

1.5431 2.3791 I -0.4101 1.0661 I -2.2701 3.3531 
1.4001 2.3301 I 3.5851 1.6901 I -2.3091 3.3621 
1.4101 2.2791 I -0.7111 1.9261 I -2.3’551 3.3601 
1.3521 2.2Jvl I -0.6101 1.%l I -2.4181 3.WI 
I . ~ I  Z.IBSI I -0.9691 2.021)) I -P.~IOI  3 . 3 ~ 1  
1.1651 2.1251 I -1.0691 2.0771 I -2.6031 3.?8SI 
1.0621 2.0141 I -1.2061 2.1561 I -2.7331 3.7321 
0.9631 2.0291 * -1.3231 2.232) I -2.0371 3.8001 
0.OWI 1.9711 I -1.WOl 2.2951 I I I 

-3.0131 2.0691 
-2.9041 (..I601 
-2.d02l 4.2*?1 

-2.6651 6.4091 
-2.5921 4.4941 
-2.5191 4.5471 
-2.5171 4.6371 

-2.7001 4.31ni 

-------- 

----------------- 
I -2.5211 4.7531 
I -2.5341 4.0151 
I -2.WII 5.0201 
I -2.5431 5.1071 
I -2.5411 5.2241 
I -2.5311 5.3671 
I -2.5171 5.4731 
I -2.4941 5.6041 
u---------- 

-----*----------- 
I -2.4511 5.1591 
I 2.3101 6.0181 

I 2.6321 5.6301 
I 2.4531 5.4511 
I 2.4651 5.3011 
I 2.4711 5.1321 
I 2.4701 4-9101 

I 2.3901 5.1051 

U_u------ 

----------------- 
I 3.6361 3.L97I 
I 3.0351 3.?571 
I 4.0131 3.6731 
I 4.1601 3.57Ml 
I 4.3141 3.4171 
I 4.5491 3.2Wl 
I 4.6721 3.0331 
I I 1 
---*----- 



TABLE 111.- Continued 

-5.7351 
-5.6741 
-5.6 I 6 I 
-5-5L6l 
-5.4651 
-5.3801 
-5.2791 
-5-1771 
-5.060 I 
-4.8751 
-4.1111 

I -4.6141 
I - 6 . k l l  
I -6.2861 
I -6.l3Ill 
I -3.Orll 
I -3.d4lI 
I -3.6841 
1-3-5841 

2.6551 1 -3.2071 
2.7151 I -3.0151 
2.'62I I -2.9821 
2.8161 I -2.8751 
2.1)TII I -2.8031 
2.9?31 I -2.7021 
2.9f)l I -2.6391 
3.0351 I -2.SU91 
3.0941 I -2.5371 
3.1811 I -2.9121 
3.27Cl I -2.4861 

-2.4671 
-2.4591 
-2.4591 
-2.455 I 
-2.4491 
-2.4391 
-2.4201 
-2.4051 

. -  
3.7211 I -2.381; 
3.7831 I -2.3421 
3.8111 I -2.1341 
i e i i i  
3.9161 
3.961 I 
6.0l?l 
6.0441 
4.OPbl  
4.1771 
4.2191 
4..?641 
4.291 I 
4.3551 
4.4361 
6.5111 
4.5991 
4.6931 
6.1891 
4.9041 
5.0331 
5.1111 

-. 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

5.d40I 
5.807l 
5.7881 
s.7l-31 
5.6681 
5.516 I 
5.5241 
5.4561 
5.3431 
5.2441 
5.1281 
5.0171 
+.FIR1 I 
4.7191 
4.6261 
4.5291 
4.b41I  ---- 

?.*I 
2.21141 
2.2791 
2.211 I 
2.211 I 
2 .MI  I 

2.3011 
?-3241 
?e 346 I 
2.3721 
2.3961 
2.0231 
2.4541 
2.471 I 
2.4891 

z.zn8i 

2 . 5 ~ 1  -- 

--. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I -- 

.------ 
4.Yl I 
4.1831 
4.0691 
3.9331 
3.8171 
3.6961 
3.5831 
3.4341 
3.3621 
3.2621 
3.1191 
2.9981 
2.871 I 
2.7371 
7.5811 
2.5141 
2.4351 
?.mi 
2.2941 
2.2521 
2.2321 
2.1951 
2.1701 

I .----- 

- _. 
-2.2911 
-2.260 I 
-2.2191 
-2.1771 
-2.1121 
-2.0331 
-1.9721 
-1.8731 
-1. 7911 
-1.699! 
-1.6101 
-1.51hI 
-1.385 I 
-1.2lbl 
- I .  l R 4 l  

-0.002 I 
-O.?Bll 
-0.6581 

-i.n53i 

S.WI 
5.9881 
6.0671 
6.1911 
6-2721 
6.3661 
6.4401 
6.5111 
6.5941 
6.6661 
6.7111 
6.77SI 
6.8361 
6.8@21 
6.911 1 

S . M l  I -0.366) 
5.3871 -0.22VI 
5.6961 -0.0131 
5.5771 0.0941 
5.6701 0.269I 
S-7501 0 ~ 4 1 1 1  

0.S64l 
0.6161 
0.8241 
0.971l 
1.0131 
1.1831 
1.2771 

6.912; i 
6.9611 I 
6.9121 I 
6.0731 I 
6.9691 I 
6.9551 I 
6.4331 I 
6.W3l I 
6.8751 I 
6.8261 I 
6.7651 I 
6.7171 I 
6.6591 I 
6.6021 I 

2.198; 
2.2791 
2.322 I 
2.3581 
2.3771 
2.3851 
2.3801 
2.390 I 
2.4251 
?.-*I 
2.5251 
2.6101 
2.7111 
2.7821 

i.Jeei 6.5N1 I z.qiii 
1.5091 6.43Vl I 3.0591 
1.6331 6.3261 I 3.15,' 
1.7621 6.2171 I 3.2561 
1.8311 6.1191 I 3.3701 
1.9351 5.9951 I 3.5131 
2.0391 S.R*Sl 1 3.6161 
2.1231 5.7001 I 3.1111 

s.& i 
5.3511 I 
5.1911 I 
5.8201 1 
4.0401 1 
4.6311 I 
4..601 I 
6.6S4l I 
*.*SI I 
6.)pII I 
4.2S7l 
6.2361 
4.2081 
4.1941 
4.1461 
4.0831 

3.9941 
3.9381 
3.@73l 
3.CZll 
3.1761 

4.11621 

3.9141 3.6001 
4.0401 3.6191 
4.1811 3 .Wl  
6.3111 3.50bl 
4.6091 3.Wbrl 
6.5001 3.4231 
6.61?l 3.3Tbl 
4.1641 3.3031 
6.0891 3.ZSZI 
1.0351 3.1a91 
5.1411 3.1361 

1.3911 3.0131 
1.5191 2.9141 
5.6051 2 . W )  
5.7201 2.0161 
5.8231 2.1321 
5.8871 2.6661 
5.9501 2.5541 
5.9711 2.4571 
5.W9I 2.6761 

5 . ~ 8 1  3.0a31 

---------- 
I 2.1391 
I 2.1021 
I 2.0681 
I 2.0221 
I 1.9111 
I 1.9181 
I 1.9681 

1.1411 
1.6b81 
1.591 I 
1.1181 
1.4461 
1.3791 
1.3041 
1.2151 
1 . l W I  
0.9861 
0.8651 
0.7641 
0.6651 
O.SB?I 
0.4951 

I 

i .aow 

----I. 

.------- 
2.7661 
2.691 I 
2.6271 
2.941 
2.6681 
2.392 I 
2.3261 
2.2561 
2.1621 
2.1091 
2.0381 
1.9761 
1.9181 
1.8611 
1.8141 
1.7551 
1.6891 
1.b301 
1.5771 
1.5381 
1.5041 
1.4781 
1.4551 

I .-_----- 

----------. 
I 0.4191 

0 . m 1  
I 0.2331 
I 0.1611 

I 0.0011 
I -0.0921 
I -0.1621 
I -0.2511 
I -0.3391 
I -0.4361 
I -0.5341 
I -0.6291 
I -0.1311 
I -0.8671 
I -0.9501 
I -1.0331 
I -1.1241 
I -1.2061 

I -1.3611 
I -1.4351 
I -1.5061 
I I 

I o.oeci 

I - i . m i  

.------ 
1.4311 
1.4111 
1.4091 
1.4021 
1.3911 
1.1921 
1.3921 
1.3931 
i . 3 9 ~ 1  
I.4071 
1.4211 
1.6421 
1.4681 
1.5021 
1.5571 
1.5911 
1.640 1 
1.69?1 
1.7431 
1.7971 

1.9141 

I 

i . m i  

1.97ai ---- 

--------- 
I -1.5931 
I -1.6951 
I -l.?561 
I -1.8801 
I -1.8831 
I -1.3361 

-I.*( 
-2.0571 
-2.109l 
-?.Is41 

------- 
2.0601 
2.1781 
2.2521 
2.3101 
2.4191 
2.4931 
2.5731 
2.6621 
2.1331 
?.70*I 

-2.1931 2.8161 
-2.2431 2.851 I 
-2.zp7l 2.05dl 
-2.3531 2.1511 
-2.4611 2.1421 
-2.5521 2.rtS1 
- 2 . 6 ~  2.001 I 
-2.ai31 2 . f i11  
-2.9781 2.7101 
-3.0941 2.6861 
-3.2271 2.CSZI 
-3.3911 2.6231 
-3.5551 2.591 1 

I 1 

--------. 
I -3.7621 
I -3.892! 
I 4.0521 
I -4.2231 
I -4.3911 
I 4.Wl 

-4.760 I 

-5.1361 2.2871 
-5.2811 2.2601 
-5.3961 2.2351 
-5.5121 2.2111 
-5.6101 2.loCl 
-5.6381 2.1a71 
-5.6111 2.11111 
- S . ~ O I  I ?.In11 
-S.IWI z.inei 
-5.7621 2.1911 
-5.7701 2.2101 
-5.7991 2.21bl 
-5.8201 2.2WI 
-5.8431 2.2571 

I 1 
- S . ~ I I  2.3581 
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TABLE 111.- Continued 

(a) Continued 

-------------- 
I 6.3511 1.9901 
I 6.17Sl 2.0211 
I 5.9721 2.OSII 
1 5.7141 2.0141 
I 5.5791 2.0951 
I S.4OOI 2.1111 
I 5.1531 2.1311 
I 4.8311 Z.?SSI 
I 4.5901 2 * I ? O l  
I 5.3781 2.1801 
I 4.1341 2.1921 
1 3.*621 2.2091 
I 3.6531 2.2211 
I 3.4051 2.2431 

I -3.i?WI 
I -3.1691 
1 -3.0221 
I -2.9891 
I -2.1611 
I -2.6Z91 
I -2.4961 
I -2.b46l 
I -2.4191 
I -2.3791 
I -2.3611 
I -2.m1 
I -2.3551 
I -2.3381 

I -2.2821 
I -2.2311 

I -2.3oni 

3.681 
3.669 I 
3.120 I 
3.1601 
3.8161 
3.0611 
3.9231 
3.9191 
3.9691 
4.0151 
4.0461 
4.191 I 
4.3331 
4.UIPI 
4.6111 
4.1OSI 
5.8401 

I 3.6511 
I 2.8621 
I 2.6411 

2.4671 
2.3911 
21216l 
2.1811 
2.1)9t 
2.01Zl 
2.0231 
1.9891 
1.931 I 
1.86II 

2.2641 I 1.6611 1.1091 

2.2951 I 1.5121 I . 6 T Z I  
2.3031 I 1.2151 1.3261 
2.3041 I 1.1131 1.2511 
2.2951 I 0.9551 1.1131 
2.2811 I 0.8151 1.1101 
2.2691 I 0.6rOI 1.0611 
2.24~1 I 0.5051 1 . O l O I  
z.zon I 0.3531 0.9821 
Z.ITZI I o.iw.1 0 . ~ 5 1  
t.oen I 0.0571 0 . ~ 2 1  

z.zmi I 1.5361 1.5191 

1.9741 I I I 

I 0.1251 
I 0 . m I  
I 0.4601 
I 0.5~1 
I 0.b921 
I 0.8311 
I 0.9101 
I i.oe91 
I l . 2 O O l  
I 1.2941 
I 1.3861 
I 1.6611 
I 1.5551 
I 1.6671 
1 1.7331 
I l.e:?l 
I 1.8861 

6.2121 
6.2511 
6.2341 
b.2011 
b.1181 
6.1211 
6.0611 
6.00bI 
5.93?1 

5.1971 
5.121 I 
5.6341 
5.5391 
5.4361 
5. 340 I 
5.2341 

5.~171 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

-0.280 I 
-0.5031 
-0.6521 
-0.1111 
-0.8001 
- I . O * ? I  
-1,116 I 
-1.3031 
-1.4261 
-1.5281 
-1  -6231 
-1.7711 

I 

0.9n1 I 
1.0291 
1.074Jt 
1.1331 
1.1901 

1.3751 
1.4711 
1.5051 
1.6841 

1.9661 
I 

i.zeii 

i.1esi 

I -1.9201 
I -1:*901 
I -2.0701 
I -2.1311 
I -2.1191 
I -2.3981 
I -2.5021 
I -2.8231 
I -3.2121 
I -3.4431 
I -3.7451 

I I 
I -4.0381 

2.2091 
2.7581 
2.?641 
2.76Ml 
2.2661 
2.t591 

2.?211 
2.2101 
2.1111 
2.163 I 

I 

2 . 2 4 ~ 1  

I 5.0011 
I 5.1621 
I 4.3411 
I b . 5 6 M l  
I 4.7851 
I S.r)31l 
I 5.2091 
I 5.6021 
I 5.5621 
I 5.1051 
1 5.8451 
I 5.9901 
I 6.1261 
I 6.2351 
I 6.2091 
I 6.3551 

3.5*-1 
3.52Cl 
3.4101 
3.52>1 
3.3111 

3.2391 
3.lhOl 
3.1 le l  
3.0511 
3.0111 
2.9h11 
2.9Eil 
2.1171 
2.8191 
z.rori 
2. 165 I 

3.3nbt 

2.1411 

~~ 

I -4.3361 2 . l 5 i l  
I -4.6031 2114Ul 
I -*.I961 2. I3FI  
I -b.P?ZI 2.1101 

-5.2011 2.lOLI 
-S.Jb?l 2 ; l O t I  

-5.7301 -s.e561 2.0721 2.05bi 
-6.0321 2.0391 
-6.1191 2.0121 
-6.2891 1.9861 
-6.3531 1.9101 

1 1 

-5.siii 2.0051 
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TABLE 111.- Continued 

(a) Continued 

4 I 59.436 

I -b.3641 
1 -b.?SI 
I -b.O891 
I -5.9561 

I -5.6541 
I -5.*891 
I -5.3421 

1 -5.0111 

I -s.n231 

I -s.iwi 

I -4.8691 
I -r.tiai 
I -4.5321 
I -4.3711 
I -4.?271 
I -4.0511 

I -3.1011 
I -3.5031 
I -3.1391 

I -3.8151 

I -3.ieei 

2.155i I -3.0351 
2.70bl I -2.8001 
2.8151 I -2.1611 
2.0421 
?.8691 
2.9031 
2.9351 
.?.%I I 
2.9901 
3.0091 
3.0121 

3.1021 
3-1331 
3.1bOI 
3.1911 
3.2301 
3.2b41 
3.3051 
3.3381 
3.3721 

3.06~11 

I b.3581 1.Wbl 
I b.2V41 1.eO91 
I b.13@1 I-fIIbI 
I 5.98bl 1.8201 
I 5.7501 1.9231 
I 5 . 5 ~ 3 1  i .e?21 
I 5.4111 i . w i i  
I 5.1551 i .eiai 

I 4.7001 i.eoei 

I 4.1011 1.7noi 

I 4.9011 1.8101 

I 4.6681 I . 7 9 r l  
I 4.3061 1.7891 

I 3.9091 1.7731 

-2. 251 I 
-2.zMI 
-2.2301 
-2.1931 
- Z . l a o l  
-2.1151 
-2.Ob81 

-1.9071 
-1.9291 

-2.0281 

-1.8811 

3.6071 
Lb291 
3.6531 
3abPII 
3.8031 
3.0011 
4.0261 
4.151 I 
6.2531 

6.6491 
a.5251 
4.6071 
4.6951 
4.7TOI 

4.wni 

-0.18e I 
-0.1701 
-0.5801 
-0.4271 
- 0 . a  1 I 
-0.0971 
-0.0021 
O.I?*I 
0.3001 
0.4221 
0.5621 

5.5121 
5.5391 
5.55bl 
5.5771 

5.5641 
5.5lk1 I 
5.5711 
5.5601 
5.5431 
5.5101 

5.5151 

I 1.6101 
I 1.7551 
I 1.aiei  
I i .ewi 
I 1.9101 
I 1.0421 
I 2.3121 
I 2.0561 

I 2.0921 
I I 

I 2 . 0 ~ 1 1  

5.6751 i 
5 . ~ n 1  I 
5.4361 I 

5.3371 I 
5.??4l I 
5.1901 I 
5.1011 I 
5.011l I 
*.OZ*I I 
*re331 1 
4.1321 I 
6.0031 I 
4.5001 I 
4.3991 I 
4.3041 I 
4.2061 I 
3.9441 I 
3.4321 I 
3.1041 I 
3.6471 I 

I I  

2.1321 
2.170I 
7.2431 
2.321! 
2.3051 
2.5041 
2.b121 
2.7421 
2.8201 
2.9311 
3.0471 
3.1b5l 

3.3971 
3.4901 
5.8211 
3.731 I 

3.90bl 
4.0941 

I 

).zest 

3.e)~ 

-. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

o.zeTi 
0.11131 
0.1291 
0.0441 
-0.1741 
-0.3931 
-0.590 I 
-0.7341 

-------- 
-1.541 I 
-1.6121 
-1.7251 
-1.eiei 
-1.ewi 
-1.97bl 
-2.0711 
-2.l7Fl 
-2.3411 
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TAB= 111.- Continued 

(a) Continued 

I -be3501 * -6.2031 
I -5.9721 

I -5.SbeI 
I -5.b221 
I -5.2?41 
I -5.nsiI 
I -*.*I371 
I -4.b87I 
I -..50Ul 
I -6.2951 
I -..OUI 

I -3.hVb1 
I -3.5651 
I -3.b32l 
I -3.2791 

I + . m i  

I -3.aboi 

I -3.nooi 

-0.933; 
-2.7bl I 
-2.b26l 
-2. bob I 
-2.3VbI 
-2.3121 
-2.ZYtl 
-2.2131 
-2.192) 
-2.1721 
-2.1671 
-2.l4Sl 
-2.1081 

-2.WPI 
-I.P?BI 
- I  .9B1 

-2.oeii 

I -1.Rlsl 
I -1.1551 
I -l.0911 
I -1.6021 
I -1.4931 
I -l.40ll 
I -1.3111 
I - l . l l * l  
I - l . u l P I  
I -0.PIbI 
I -0.8151 
I -0.64SI 
I -0.b32I 
I -0.??*1 

I -0.ObBl 
1 0.02bI 

I -e.irri 

2.9981 I - 1 . 8 E I  4.0451 I 0.Obbl 
3.0711 I I I 1  I 

b.2831 
b.3781 
4.4191 
4.5521 
b.6111 
4.CW-I 
6. 7bI I 
6.1971 
4.8381 

4.9101 
4 . 9 I V l  
4.92Il 
4.9191 
b.9161 
4.0151 

I 

4 . m  I 

I 
I 
I 
I 
I 
I 
I 
I 
I -. I 

I 3.32ql 
I 3.1701 
I 3.0071 

I 2.0251 
I 2.4571 
I 2.3141 
I Z.Ib3I 
I ?.0151 
I 1.5151 

I 2.a131 

-------- 

1.3411 0.6351 
1.2631 0.5151 
1.1661 0.5UOI 
1.0711 0.6531 
0.9721 0.3911 

0.7011 0.2bZI 
o.nwi 0.3231 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

0.192; 
0.2171 
0.3751 
0.5Cll 
0.6511 
O.?b2I 
6.8651 
0.9751 
1.n971 
l . i?OOl  
1.2851 
1.3521 
1.6161 

1.582I 
1.6521 
l.ll8l 
I.7761 

I 

1.5081 

1.9031 
1.e551 

2.02bI 
2.0901 
?.I231 
2.1411 
2.1Vbl 
?.*?I 
2.3491 
2.blOI 
2.4911 

i.veoi 

5.5561 
2.6451 
2.7831 
2.90bl 

I 3.0041 
I I 

3.nns1 I 4.1631 
3.13101 I 4.4031 
3.07ll I 4.b391 
3.0701 I 4.0451 

3.0’561 I 5.2161 
3.0411 I 5.b791 

3.nbi  I s.om 

3.nwi I 5.7231 
3.0351 I s.Qaai 
3.0261 I b.1931 
3.0161 I b.2921 
3.nObl I 6.3531 

I I  1 
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TABLE 111.- Continued 

(a) Continued 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------I -. 
-2..091 
-2.6451 
-2.209I 
-2.I?Ql 
-2. I151 
-2.09ll 
-2.05s 1 
-2 .Ol6 l  
-1.OeJl 
-i.*ni 
-1.8031 
-1.ebII 
-1.0231 
.I.?SlI 
-1.*9b1 
-l.5931 
-1.5321 

.-----I 
2.2011 
2.1911 
2.1071 
2.IO5I 
2 . a  I I 
2.2211 
2.2031 
2.4201 
2.4bOI 
2.w11 
24451  
2.111 I 
Z.?Ol I 
2.0941 

3.0921 
z.wni 

I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I- .------ 
0.1451 
0.19Il 
0.2091 
0.4301 
0.5?01 
O.bV4l 
0.0121 
0.9191 
1.0181 
1.1181 
I.?IPI 
1.32?1 
1 .W)  
1.5311 
1.blOl 
1.102l 
I. lb?l 

I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 

.-----( 

2.5*3l 
2.b311 
? . S I 1  
2.tCZI 
2.2211 
2.MEl 

2 . I O O I  
2.1021 
2.1051 
2.1191 
2.1w 
2.?011 
Z.?ObI 
2.?101 
2.?141 

I 

z.inni 

-. 
1 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I - 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-* 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 -- 

---------- 
I 0.45Sl 
I 0.3221 
I 0.1011 
I O . O l S 1  
1 0.08Sl 
I -0.Obel 
I - O . l * I l  
! -0.zbbl 
I -0.Jn31 
I -0.5WI 
I -O.?J4l 
I 4.0191 
4 -1.0441 
I -1.1931 
---I- 

.------* 
-0.5441 
- 0 . M O I  
-0.571 I 
-0.5711 
4 . S l O I  
-0 *5?0 I 
-0.51bl 
-0.5111 
-O.%l I 
-0.5301 
-O.W?I 
*0.47%1 
-0.4MI 
-0.3961 
*u-- 

-. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I - 

.------- 
-1.3611 
-1.5481 
-1.1001 
- I  ..?.I 
-2.041 I 
-?.ZZI I  
-2.3121 
-Z.W?l 
-2.MII 
-3.0-1 
-3.zQ.I 
-3.5191 
-3.0011 
-4.loSl .---- 
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'I%BIS 111.- Continued 

(a1 Continued 

I 02.241 

V I  2 1  
------I-------I 
-1.1321 1.9261 
-1.WI 2.t.21 
-1.5111 2.1441 
-1.4501 2.2UI 
-1.3201 2.32?1 
-1 .IO1 I 2.4251 
-1-0621 2.4911 
-0.9211 Z.55fl 
-0.010l 2.5961 
-0.1361 2.6181 
-0-5051 2.6'531 
-0.4971 2.a91 
-0.3951 2 . W l  
-0.3111 2.6091 
-0.HOl 2.6921 
-0.1591 2.6-1 
-0.0911 2.6941 
-0.0421 2.6931 
0.0001 2.6921 
0.058I 2.6911 

I I 

-. 
I 

I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
l 

6.3531 O . l ? S l  
6.1311 0.1391 
5.9021 0.1121 
5.0501 0.0071 
5.6eOl 0.05ll 
5.5291 0.1191 
5.3631 -0.0231 
5.2031 -6.0631 
5.0211 -6.1131 
4.8911 4.1491 
4.1221 -0.IWl 
4.513) -$.24Ol 
4.4011 -0 .gSl  
4.3371 -0.3131 
4.1651 4.3611 
3.4901 -0.4201 

-- 
I 
I 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 

I --. 

----- 
3.0661 
3.7Gl 
3.6231 
3.5271 
3.419) 
3.2051 
3.151 I 
3.0291 
2.0161 
2.1291 
2.01 1 I 
2.4131 
2.3301 
2.1501 
1.9958 

I 

------ 
-0.6651 
-0.W4I 
-0.5441 
-0.5151 
-0.6101 
-0.6S41 
-0.7OOl 
-0.1391 
4.7911 

-0 . o n  I 
-0.9231 
-0.910 I 
-I.Oi?I 

I 

-0.03n I 

-1.wsi ------ 

-- 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I -. 

1.8341 -1.1261 
1.6841 -1.1101 
1.54611 -I.Z06l 
1.3961 -1.2501 
1.2901 -1.2191 
1.1661 -1.3091 
1.0331 -1.3111 

0.1021 -1.N31 
0.60Sl -1.4001 
0.5641 -1.4181 
0,4391 -1,4311 
0.3071 - I . U 1 1  
0.1631 -1.*461 
0.1311 -1.4491 

I I 

0 1 9 l l l  -1.3601 

.------.-- 

-. 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
e. 

O.P(ISI i .4Wl 
1.0611 2.3051 

0. l611 2.6861 I 1. 
0.2611 ?.616l I I .  
0.3011 2.6111 I 1. 
0.3841 Z.65901 1 1. 
0.4361 2.6491 I I .  
0.S26l 2.625I I 2. 

?. 
2. 
2. 
2, 
2, 
2 4  

1 4  

2. 
2. 
34 

.----e 

0.b68I 
0.0041 

-0.0711 
4.2001 
-0.3511 
4.5101 
4.6641 
4.8061 
4.9FOI 
- 1 . 0 9 1  
-1 .206 1 
-1 -404 I 
-1.S41l 
-1.6691 
-1.6001 

I .--- 

------ 
-1.4sOl 
-1.4501 
-1.451 1 
-1.4401 
-1.4421 
-1 -420 I 
-1.4101 
-1.3991 
-1.3651 
-1.3301 
-I.W?I 
-1.2521 
-1.2131 
-1.1741 
-1. I30 I 

I 
mu--- 

------. 
I -3.9901 
I 4.13eI 
1 4 . 2 6 3 1  
1 4 . 3 9 0 1  
I 4.5511 
8 -4.?S31 
I -4.9631 
I -5.IWI 
I -5.3511 
I -5.6101 

I -6.0361 
I -6.2061 
I -6.3521 
I -6.4331 
I 1 

I -5,oeoi 

----. 



-2.9551 6AblI  
-2.01;1 0.4441 
-2.7031 0.4241 
- 2 . ~ 5 ~ 1  o . m i  
-2.6ssl 0.Y81l 
-2.3SVl ..*I 
-?ab11 0.34bl 
-2.2IOl 0.33bl 
-2.1211 0.3b41 
-2.091 I 0.3081 
-2.OSll @.*I 
-1-9CII  0.b111 
-1.9101 8.1021 

-1.2s4l 
-I.lOOl 
+.*I 
-0.0131 
-0.bO1l 
4.H31 
-0.3991 
-0.2bst 
-0.I22I 
-..01*l 
0.1301 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.w31 
0.9191 
1.OOll 
1.0901 
1.1131 
1.n91 
1.3291 
1 .*??I 
1.SObl 
1.5.01 
l.bS31 

1.6641 
I.bZ3I 
1.1111 
I-Sl4t 
1.4b1 I 
1.4011 
1.3131 
1.23?!1 
1.1401 
1 . O S b l  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

2.bSYt 
2.070l 
?.?Ob1 
2.zpQI 
2.40VI 
Z.SNI 
2.?02l 
2.1611 
3.0221 
3.2Tbl 
3.4491 

0.361; 
0.73Tl 
0.3441 
0.35Vl 
0.3701 
0.3VVl 
O&T I 
0.4S3l 
0.6?VI 
0.51*1 
0.951 

- 
. I  
.2 
.? 
.3 
.3 
.4 
.5 
e 6  
.I 
.I  
*a 
.V 

!.O 
!.O ’. 0 
u 

--- 
69 I 
‘10 I 
S8 I 
1371 
1% I 
I9 I 
s2 I 
IS1 
os I 
81 I 
IS$ I 
61 I 
05 I 
IS? I 
W l  

---------. 
t 1.3151 
I 1.1791 
1 I.OTO1 
I 0.vsII 
I 0.8211 
I 0 . 1 U I  
I r.wv1 
I 0.4lbl 
I 0.3461 
I 0.9231 
I 0 . 1 ~ 9 )  
I 0 .OOt l  
I -0.1201 
I 4.23bI 
I -0.3911 --------*. 

-. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

-. 
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TABLE 111.- Continued 

(a) Continued 

I -3.1611 -0.0911 
I -2.9361 -0.9381 
1 -2.1401 -0.911l 
I -2.5411 -1.OZJI 

I -2.1761 -1.0931 
I -2.1-1 -1.0901 
I -2.l2bl -0.98111 

I -Z.OS?l -0.69TI 
1 -2.0101 -0.S611 
I -1.9531 -0.4211 
1 -1.0151 -0.2131 

I - 2 . 3 ~ 1  -1.onoi 

I -7.1011 - o . m i  

.--------------- 
3.0131 - i . n n i  
2.7651 -1.9051 
2.5221 -2.1051 
2.381 I -2.1691 
2.2311 -2.2391 
?.Ii?Sl -2.2531 
Z.061I -2.2611 
2.0181 -2.3001 
1.9101 -2.3551 
1.9321 -2.4141 
1.0541 -2.5191 
1.1661 -2.6151 
I .61bl -2.1191 
1.5881 -2.8061 
1 4 T 8 l  -2.91?1 
1.3611 -3.0211 
1.2151 -3.oani 

-I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-i.roei -0.16ii 
-1.1341 -0.054I 
- I  .LO 31 
-1.s401 
-1.4-1 
- I .  351 1 
-1.2031 
- I  .O42I 
-0 868 I 
-0.b89 1 
-0.4101 
-0.230 I 
-0.0181 

0.1431 

--------. 
1.11II 
1.0841 
0.9981 
- 9121 

300 I 
0.6981 
0.5381 
0.4631 
0.3341 
0.2091 
0.1001 

-0.0411 
-0.in21 
-P.Z?II 
-0.4021 
- O . ~ I I  
-0.1231 

0.1101 
0.1111 
0.2611 
0.3511 
0.6621 
0 . W l  
0.6411 
0.1181 
0.1821 
0.8191 
0.0321 
0.e281 .------ 

.------- - 3. l S T l  
-3.2111 
-3.2591 
-3.3021 
-3.3521 
-3.3811 - 3.4 31 I 
-3.4561 
-3.41301 
-3.4qs1 
-3.5031 
-3.1051 - 3.498 I 
-3.4881 
-3.4611 
-3.431 I 
-3. 3T8l 

---------------- 
V I  L I  

-------I ------- 1 
0.3201 0.8011 
0.548I 0.7601 
0.1111 0.101r 
0.8991 0.6331 
I.OWI 3.5641 

I 1.2011 0.4661 
I 1.3491 0.3531 
I 1.41OI 0.Wl 

I 1.6181 0.0231 
I 1.1911 -0.lWl 
I 1.8HI -0.2331 
I 1.0221 -0.3591 
I 1.9041 -0.4901 

I i.saii o . i n i  

-------dam--- 

-. 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

.------. 
-0.0431 
-0.9141 
-1.OSlI 
-1.1531 
-1.24Ul 
-1.3181 
-1.4101 
-1.494: 
-1.5161 
-1.6561 
-1.1331 
-I .808l 
-1.0941 
-1.9561 
-2 -023 I 
-2.0981 
-2.1811 

.------- 
-3.3321 
-3.2051 

-3.1661 
-3.1011 
-3.010 I 
-2.911 I 
-2.893 I 

- 3 . m i  

-2.11001 
-2.11111 
-2.6211 
-2.5171 
-2.3991 
-2.31LI 
-2.2631 
-2.E2TI 
-2.1951 

i 2.0-i -o.rioi 
I 2.0121 -0.1391 
I 2.101I -0.0741 
I 2.12@1 -0.9S6l 
I 2.1411 -1.0141 
I 2.2841 -1.nSOI 
I 2.4161 -i.nz?i 
t 2.5531 -1.0011 
I 2.1511 -0.0591 
I 2.9231 -0.9251 
I 3.129) -0.0851 
I 3.3111 -0.0411 

I 3.1631 -0.1561 
I 3.5231 -0.0031 

.-----------I--- 

-2.2111 -2.1151 
-2.3861 -2.1311 
-2.48:l -2.0191 
-2.5981 -2.0421 
-2.1131 -1.9%1 
-2.8431 -1.9361 

-3.1211 -1.L24l 
-3.2641 -1.1651 
-3.3101 -1.1221 
-3.5211 -1.6S11 
-3.6591 -1.c1021 
-3.1511 -1.9641 
-3.9301 -1.4801 
-4.0591 -1.4361 
-4.2031 - 1 . J I O I  

I I 

- 2 . 9 ~ 1  - i .n?w 
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I 2.1631 -2.7011 
I z.i401 -t.seJi 
I 2.1201 -3.03?l 
I 2.0791 -3.2031 
I 2.0101 -3.4121 
1 1.9461 -3.5571 
I 1.8191 -3.6111 

1 1.6901 -3.9631 
I 1 . 7 ~ 0 1  - 3 . ~ 3 9 1  

TABLE 111.- Continued DmGWAI! PAGE Es 
a m R  QUALITY 

(a) Continued 

1.3621 -4.2921 
1.2601 -4.3101 
1.1391 -4.4481 
1.0211 -4.4911 
0.9171 -4.5661 
0.8301 -4.6061 
0.6591 -4.6121 

0.5491 -4.7041 
5.4111 -4.7341 
0.3111 -4.7511 
0.2031 -4.7661 
0.0941 -4.17Zl 

-0.0211 -4.7741 
-0.1451 -4.7101 
-0.2211 -4.7631 
-0.3411 -4.7481 

-0.2391 
-0.IZoI 

0.0161 
0.1191 
0.2461 
0.3911 
0.612I 
0.6011 

I 0.6941 
I 0.8261 
I I 

-0.45~11 I 
-0.4211 I 
-0.6STl 1 
-0.4511 I 
-0.4591 I 
-0 .41LI  I 
-0.6941 I 

-0.5581 I 
-0.6081 I 

1 1  

-0.5281 I 

0.9291 -0.0541 
1.0371 - 0 . l I O l  
1.1291 -0.7641 
1.2681 -0.P431 
1.3631 -9.9321 
1.4861 -1.040I 

1.6971 -1.2141 

I .66 l l  -1.4A31 
I I 

i.saei -1.14si 

1 . ~ 7 1  - 1 . 3 8 ~ 1  

I -0.4641 

I -0.7271 
I -0.8*31 
I -0.9421 
I -1.0971 

I -1.2131 
I -1.3651 

I -0.sa51 

I - i . i a i i  

-4.7251 
-4.6941 
-4.6471 
-4.601 I 
-6.5551 
-4.472 I 
-6.4201 
-4.357 I 
- 4 . 2 ~ 5 1  

I -1.4381 -4.7221 
I -1.5361 -4.12RI 
I -1.611I -4.0071 
I -1.6751 -3.q19l 
I -1.1631 -3.~1521 
I - 1 . ~ 3 2 1  -3.7461 
I -1.8921 -3.6421 
I -1.9551 -3.5161 
I I I 
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TABU 111.- Continued 

(a) Concluded 

X * 136.144 

I -2.0b81 -3.4641 I I I 1  I I 

0.9601 -6.0021 
0.8581 -6.OSbl 
0.7171 -6.1131 
0.5971 -6.15ZI 
0.4681 -6.1841 
0.3901 -6.2011 
0.3181 -6.2131 
0.2551 -6.2211 
0.1641 -6.2291 
0.0621 -6.2341 
-I----------- 

.--------------- 
V I  Z I  

.------I-------t 
0.1351 -1.9221 
0.3201 -1.9351 
0.4131 -1.911 I 
0.5091 -1.9131 
0.6141 -2.0031 
0.7281 -2.0411 
0.8191 -2.0?61 
0.9061 -2.1141 
1.0111 -2.1681 

I I 

I -0.0141 
I -0.18lI 
I -0.2661 
I -0.3181 
I -0.4821 
I -0.5701 
I -0.6791 
I -0.7531 
I -0.8581 
I -0.9341 --------- 

-6.2331 
-6.2291 
-6.2 I 9 I 
-6.2031 
-6.1831 
-6.162 I 
-6.1281 
- 6 . I O l l  
-6.055: 
-6.1.111 
--I----- 

I -1.0131 
1 -1.01ZI 
I -1.1611 
I -1.2261 
I -1.202l 
I -1.3481 
I -1.4381 
I -1.4181 
I -1.6381 
I -1.7241 --------. 

-5.9771 -5.9461 

-5.n811 
-5.051 I 
-5.01 I I 
-5.1511 
-5.0831 
-5.6461 
-5.475 I 
-S.1&1 .-------- 

I V I  
I ------- I 
1 1.1811 
I 1.7391 
I 1.7031 
I 1.6531 
I 1*61lI 
I 1.5651 
I 1.4861 
1 1.4001 
I 1.3411 
I 1.2111 
I I.212I 

0 . k 1  -6.0311 
0.8931 -6.0631 
0.8321 -6.0921 
0.1401 -6.1311 
0.6621 -6.1611 
0.5801 -6.1851 
0.5311 -6.2011 
0.6451 -6.2191 
0.3611 -6.2391 
0.2571 -6.2481 
0.1401 -6.2501 .--------(.----- 

V I  I I  
-------1-------1 

0.0921 -6.2611 
0.0491 -6.2631 
0.0021 -6.2331 

-0.0111 -6.2651 
-0.0861 -6.2621 
-0.1711 -6.2581 
-0.2891 -6.2*8l 
-0.4131 -6.2hll 
-0.6791 -6.2111 
-0.5891 -6.1891 
-0.7121 -6.1681 
-0.8281 -6.1021 ------.--------- 

I 
I. 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

V I  ? I  
.------I-------I 
-0.9351 -6.0501 
-1.Olbl -6.0081 
-1.0951 -5.9641 
-1.2041 -5.9001 
-1.2191 -5.e51I 
-1.3621 -5.?891 
-1.428l -5.1351 -:. 4631 -5.6941 
-1.5141 -5.6451 
-1.5621 -5.5951 
-1.6431 -5.5041 
-1.6911 -5.4341 .--------------- 
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TABLg 111.- Continued 

(b) Wing coordinates 

I 3-1061 
I 3.9191 
I b.Ct31 
I 4 . 4 I E l  
I 4.69CI 
I 4.9031 
I 5.1621 
I 5.3551 
I s.c*51 
I 5.9101 
1 b.2121 
I 6.4901 
I 6-WI 
I 6.0221 
I 7.2221 
I 1 4 1 6 l  
I 1.9211 
1 C.755I 
I 8.SJLI 

I 9.2121 
1 9.5851 
I 9.9031 

I 10.7Zbl 

I 11.6141 
I I2.063i 
I 12.4101 
I i2.onsi 
I 13.3281 

I n.9391 

I io.asi  
I i i . z i n i  

5. 1521 
5.1221 
5.OLOI 
5.9531 
1.0141 
4.9811 
4.952 I 
4.4291 
4.8941 
4.R621 
4.8211 
4.791 I 
4.1601 
4.140 I 
4.1OSI 
4.6611 
b . 6 E i l  
4.590 I 
4.561 I 
4.570 I 
4.4931 
4.4511 
4.4211 
4.3911 
4.351 I 
4.3"l 
4.2731 
4.2331 
4.1991 
4.1621 

! E.OSSl 
1 24.5461 
I 2 4 . I W S l  
I25.3621 
I 2 5 W 3 1  
I 26.3551 
IZ6.Wl 
I 21.3281 
I 71.1431 
I 28.21Ql 

I Zp.1UI 
I 29,5631 
I 3 0 r O T l l  
I 30.6211 
I 31.0331 
I 31.3691 
I 31.1351 
I 32.0991 
I 32.5141 
I 32.8551 
I 33.2101 
I 33.6911 
I 34.0521 
I 34.4441 
I 3 4 . 8 V l l  
I 35.10'1 
I 3a.3551 
I 35.485I 
I 35.1531 
I 36.2811 

I za.sn1 

3.3441 
3.3111 
3,300 I 

3.74Bl 
3.2131 

3.1581 
3.1361 
3.1091 
3.0911 
3.0601 
3.040 I 
3.0161 

2.9661 
2.9491 
2.9301 
E.9lt I 
Z.enni 
2.8681 
2.8441 
2.8221 

2.1TSI 
2.1491 
2.1291 
Z.TZ?I 
2.6971 
2.6151 
2.6371 

3.210 I 

~ . I O * I  

2.vnqi 

z.mo I 

38.OWI 
30.4KI 

39.2961 
39. 1b.9 I 
40.1341 
40.4811 
40.9181 
41.3421 
41.7211 
42.1331 

43.1091 
43.521 I 
43.9451 
4 4 . 1 S I ~  
44.189I 
45.1181 
45.3951 
15.1161 
46.0591 
46.4231 

I 46.9261 
I 47.4231 
I 47.8081 
I 48.2Jbl 
I 4n.60011 
I 49.0541 
I 49.4981 
I 4P.EcMI 
I so.1511 
I*.29?1 
I 54.6881 
I 5I.011l 
I 51.4511 

M.81ni 

42.6ni I 

I ii.vZ31 
I S2.31?1 
I 52.9251 
I 53.3501 
I 53.7991 
I W.18ll 
I 54.4151 
I54.8MI 
I SS.261I 
I 5s.1591 
I 56.1471 
I 56.5121 
I 56.9291 
I 57.3841 
I 57.9111 
I 58.WTl 
I 58.1131 
I 51.911l 

2.502: 
2.4731 
2.4311 
2.401 I 
2.36621 
2.3311 
2.3021 
2.2651 
2.2281 
2.1931 
2.1551 
2.l06I 
2.0691 
2.0311 
1.9911 
1.9411 
1.9161 
1.M6I 
1.8601 
1.8301 
1.1981 
1.1b31 
1.11bI 
1.6101 
1.h161 
1.5y41 
1.5591 
1.SLTI 
1.4121 
1.4341 
1.4091 
1 . M I  
1.3STI 
1.3191 
1.2a31 
1.2391 
1.1961 
1.1441 
1.1OSl 
1.0631 
1.0211 
0.9991 
0.9641 
0.9251 
O.OTOI 
o.e*!i 
0.8081 
0.1691 
0.1261 
0.6111 
0.6311 
0.6031 
0.5191 
0.5361 
9.4911 
0.4551 
0.4181 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

61.4Zc)I 
61.9251 
62.4211 
62.8581 
63.-341 
6 3.926 I 
63.9431 
62.1931 
64.507l 
64.18&?1 
65.125) 
65.4401 
65.0901 
66.1851 
66.5661 
b6.EQI I 
6?.2Obl 
61.5731 
6?.881l 
68.169 I 
60.4961 
68.839 I 
W.2311 
69.651 I 
69.9171 
10.3021 
10.6161 
10.9161 
11.3161 
71.130 I 
11.lIII 
72.66'31 
13.0601 
T I  .475 I 
73.816 I 
1*.2011 
14.6131 
I S .  0 30 I 
75.Mtl 
15. 150 I 
16. I 18 I 
16.5121 

11.1411 
11.5561 
11.9411 
18. 3141 
18. TOO I 
19.OOOl 
19.zSPI 
80.0331 
8O.WZI 
60.6061 
80.9681 
81.3341 
81.6621 

16 .ea3 I 

0.35Ql 
0.3031 
0.2581 
0.?111 
0.1611 
0-1231 
0 .  1221 
0.1001 
0.0111 
0.0531 
0.02Sl 

- O . O o l I  
-0.0 15 I 
-0.058 I 
-0.088 I 
-0.1131 
-0.1361 
-0.1631 

-0.2051 
-0.221 I 

-o.insi 

-0.zsor 
-0.2151 
-0.30ll 
-0.321 I 
-0.3b11 
-0 . l61I  
-o.mni 
-0.4131 
- 0 . U T I  
-0.4061 
-0.S32l 
-0 -569 I 
-0.6091 
-0.6441 
-0.681 I 
-0.7261 
-0.760I 
-0. 192 I 
-0.8291 
-0.e6bI 
-0.9041 
-0.935) 
-0.961 I 
-1 .too I 
-1 .031I  
-1.Q1ll  
-1.1071 
-1.13f I  
-1.lb41 

-1.261 I 
-1.2891 
-1.3221 
-1.3% I 
-1.H91 

-1.~3nt 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

82.4301 
82.1311 
82.pC6I 
83.4041 
83.1$0l 
84.0 11 
04.4091 
M.7211 
85. 08 3 I 
05.4631 
05.MOI 
M.191l 
M.5851 
07.0391 
81.1811 
81.6421 
a1.9151 
M).W9I 
11.711l 
09.0911 
89.3961 

-1 -46s I 
-1.4-1 

-1.561 
-1.5951 
- I . C I I i  - 1.660 I 
-1.6911 
- I  .I211 
-1.1661 

-1.PWI 
- 1 . C m l  
-1.924 I 
-1.q601 
-1.9061 
-2.021 1 
-2.0601 
-2.0911 
-2.1351 
-2.t661 

-1.520 ! 

-1.no31 

i 103 .eq i  -3.4091 
I103.8311 -3.6311 
I104.2001 -3.Wal 
lI04.0691 -3.51YI 
1105.)911 -3.5661 
I l O 5 . 0 6 1 l  -3.60rl 
I106.3WI -3.tWl 
l106.9uI -3.1001 
I lO1.SZSI -3.7511 
l100.0011 -3.HyI 
1108.51S' -3.83bl 
I109.03991 -3.8&1 
I l09.6W@ -3.9331 
IIlO.326. -3.9131 
1110.5911 -4.0421 
1111.44SI 4 . 0 9 0 1  
1111.8641 -4.12-1 
It;Z.*Mt -4.17w 
1113.IWI -4.23b1 
l113.1~31 4.2031 
I 114.121 I 347 I 
1115.0191 3:wl 

09.8101 -2.g7l  1115.118l 4.4501 
90.1801 -2.24SI 1116.973l 4 .1311 
90.575I -2.2831 1111.3531 4 . 9 9 1  
91.031l -2.3tOl 1111.#7l 4.W) 
91.4981 
91.9041 
92.3191 
92. 110 I 
93.1301 
93.6351 
0I.IOTI 
94.6561 
95.040I 
95.421 I 
95.6261 
yS.999I 

~ .~ 
-2.3751 
-2.4131 
-2.4531 
-2A91I  
-2.531 I 
-2.5111 
-2.6201 
-2.6681 
-2.1001 
-2.131 1 
-2.1411 
-2.111l 

iiia.~~41 J.IZ)I 
1119.6021 4 . 7 9 5 1  
IIZ0.SWI 4.1171 
I121.217I -6.9WI 
!121.109I -4.90-1 
122.3731 -5.0361 

1122.TMI -5.010I 
I123.5581 -5.13*1 
1124.2021 -5.1oal 
1124.6451 -5.2351 
II25.2831 -5.29ZI 
IBZ5.8191 -5.3421 

96.4361 -2 .n i i i  1126.4351 -9.3921 
W.7521 -2.1311 ll27.1*41 -5.15*1 
91.0021 -2.11S61 112?.8811 -5.5901 

128.4241 -S.S66l 97. 1411 -2.011 I 
97.5081 -2.9011 
97.8941 -2.9351 

9a.1881 -3.0121 
99.1481 -3.n43I 
99.3311 -3.059) 
99.6801 -3.0891 

w.3311 -2.9131 

00.189l -3.1 331 
00.5581 -3.1651 
01.0311 -3.206' 
01.5361 -3.2191 
01.9431 -3.2041 
02.5701 -3.7361 
02.9461 -3.3641 

I I 

iza.o*31 - ~ . ~ v i  
129.571l -S.66b1 
130.2491 -5.1221 
l31.0lZI -5.1851 
131.1191 -5.05*1 
132.3441 -5.0nbl 
133.2071 -5.9UI 
l33.1011 - 6 . O z a l  
I34.3WI -6.on11 
134.06.l 135.5021 - 6 . l P I  -6.11111 

13S.9681 -6.2211 
136.3181 - 6 . Z S O I  
136.5261 d.20 I 

1 1 --.------------ 
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TmLE 111.- Continued 

(b) Continued 

V 2.891 

I 49.0-1 
I w.wn 
I W . u I I  
I s1.1191 
l 5 1 . ~ 1  

I sz.zmsl 
I SZ.b311 
I Y.s.01 
I SLZPJI 
I SLbp l l  
I W.ObII 
I )..%bI 
I Sbb10l 
I w.9521 
I Is.3141 
I5s.sb.l 
I n.9m 
I W.ZI01 
I sb.?Obl 
I 51.lTsl 
I S?.4l?l 
I 51.1311 

I si.omi 

3.2lbl 
3.1801 
3.1531 
3. Ial  
3.0911 
3.8121 
3.0331 
3.0111 
2.8931 
Z.VS9l 

2.9101 
2..%l 
2.0131 

2.??Sl 
2. ?sa1 
2.121 I 
2.b.11 
2.bb.l 
2.b28l 
2.5961 
2.5131 

2.9m 

*.mi 

i 12.6101 
I 13.2901 
I 13.bi?Ql 
I 1 4 . O l O l  
I 14.WSI 
I 14.9UI 
I ?5.3131 
I ?5.1991 
I 1 b . m )  
I 16.1Jvl 
I 11.2141 
I t?.b%l 
I 1O.owl 
I 16.Y31 
I 7O.Q.4I 
I 19.Y9I 
I79.W) 
I m.Wb1 
I u.mc 
I m.3111 
I Ob.bJ3l 
I 0 0 . W l  

2.220; 
2. IUI 
2.IIsI 
2.1111 
2.0121 
2.0311 
1.w21 
1.m1 
1.9041 

1.0231 
1.101 I 
1.1411 

l.bb4l 
1.b261 
1.1011 
1.5711 
1.%11 
1.s21I 
I .WII  
1.4611 
1.421l 

i.mm 

i.noi 

I 04.1011 
I OS.2141 
IM.6331 
I 8 b . O J . l  

I .?.OYI 
I 01.UII 
I 01.9121 
I 80.3111 
I 80.83bl 
I 89.n91 
1 n .or1r  
190.2241 
I 90.121l 
I 91.1091 
1 9I.Mbl 
I 91.8?01 
I 92.2191 
I 02.6631 
I 93.1531 
I 9 3 . W l  
I 93.9111 
I 91.4031 
I 91.0691 
I 95.Z81I  
lO5.03bI 
I Qb.3b51 
I P1.101l 
I 91.l91l 
I 91.SWI 
I w.0481 
I 90.39.l 
I 1 

I m.sni 

-u 

I H.1b6l 
I .0.133I 
I W.WZI 
1100.0111 
I180.5WI 
1101.l09l 
I 1 0 1 . ~ 1  
1101.891l 
I lO2.4SQl 
I 102.qb11 
I103.4061 
1103.1011 
I 104.I21 I 
lIH.532I 

I n..l?l 
I We4Ib1 
I * . e 1  
I W * m l  
1 40.lb1l 
l 40 .w I I  
1 0 . ~ 1  
I 41.11bI 
I 41.6131 
I 4 I . ~ O I  
I 4l.9ll* 
I 42.1121 
1 62.4341 
1 U.bz2 t  
I 42.9141 
1 43 .mI  
I 43.bOSI 
1 4 3 . m l  
I 64.lnl 
144.501l 
I 44.0211 
1 *S.l?Sl 

4.lOSl I 
4.1481 I 
4.1161 I 
4.0921 I 
4 .WI  I 
4.0391 I 
4.0041 I 
3.9131 I 
3.91S1 I 
3.90s) I 
3.ob91 I 
3.0391 I 
3.8191 1 
3 . W I  I 
3.1-1 I 
3.14bI I 
3.1251 I 
3.b91I I 
3.6161 I 
3.6%) I 
3.1.71 I 
3.5101 I 

b.4931 
b.4S81 
b.bIbl 
0.310I 
0.3331 
8.?TQl 
8.2aI  
0.IQ.l 

I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

2.SWl 
2.5151 
2.4b1l 
2.4211 
2.4081 
2.3151 
2.WSI 
2.3021 
2.zb11 

I .--- 

lb6.2161 
100.6% 
109.2111 

I109.5)5l 
111o.os21 
1 l l V . U I l  
1 IIO.W?I 
I111.0931 
1111.31s1 
I I 
--I- 

-1.3771 
-1.rnI 
-i.+w 
-I.*o21 
-1.5311 
-1.MII 
- 1 . b l O l  
-1.w1 

1 ------ 

bo.Wll 
bl .Y.1 
6l.bS8l 
bz.oy51 
bz.4191 
bz.109I 
b2.9911 
63.WOI 
b3.5121 
03.03bI 
e4.1161 
M.5lsl 
Ma6631 
b5.2011 
65.WI  
65.6321 
bb.191 I 
bb.5041 
bb.1921 
61. I 7 2  I 
6 1 . ~ 1 1  
b1.9021 
68.2SOI 
b h 6 b I l  

49.4011 2.9141 
49 . Iu I  2.8?5l 
W - I W I  2.0331 
50.3131 2.0041 
W.?IOI 2.1bbl 
51.0Yl 2.1301 
51.3bII 2.6-1 
11.bQOI 2.6%1 
W.0011 2.6111 
Y.4111 2.5121 
Y.?S9l 2.S301 
SJ.O?Sl 2.4931 
53.311 I 2.451 I 
53.692) 2.4121 
14.0731 2.M11 
w.rrll 2.3241 
W.?QbI 2.2641 

1.4211 
1.3001 
I.WSI 
1.3001 
l.zb0l 
1.2421 
1.2101 
1.1b11 
I . l k l  
1.0Wl 
1.0431 
I.OOll 
0.9101 
0.9201 
0.891 I 
: * = c 7 1  
0.0141 
0.7bSl 
0.13OI 
O.bO11 
Oeb301 
0.5b.l 
0 . W l  
0.4QQI 
0.4541 
0.4l1l 
0.3181 
0.3101 
0.2921 
0.241l 
8.2021 
0.IbZI 
0.IPll 
0.0051 

_ _ -  
I I02.6ZOI 
I 103. IHI 
1103.5lll 
I103.0101 
I lor. 1b.l 
1104.3Wl 
1 IO4.6lSl 
I l04.8011 
1105.0pll 
1105.3291 
IlOS.bkl 
I I05.021l 
1106.069l 
I IW.4bIl 
1 lOb.1141 
1101.0S81 
lIO1.4421 
I I O T . l l 4 l  
II00.0l.I 
1100. 30) I 

Ib.1431 -0.1161 
16.6121 -0.2091 
16.7b6l -0.2391 
11.27bl -0.2091 
1 1 . b S l  -0.3291 
16.Ob91 -0.3111 
10.4521 -0.4021 
10.1bOl -0.4381 
19.2ObI -0e48 l l  
19.631l - 0 , S a l  
60.0311 4.5b31 
00.4ISI -..bo21 
00.114I -b.b391 
61.1111 -0.6721 
01.4311 -0.1011 
0I.IObI -0.1nl 
02.0111 -0.TWI 
02.6441 -0.1931 
62.W31 -0.1321 
03.2%) -0.6611 
03.bYI +.OW1 
03.QSOI -0.9301 
04.4431 -0.912I 
64.1YI - 1 . O O ~ I  
85.102l -1.0211 
0S.CHI -1.0-1 
05.1bbl -I.O8?I 
eb.eo3I -l.IO?I 
ob.3121 -1.1311 
06.1WI -1.lbbl 
01.0b6l -1.1021 
01.WZI -1.2031 

I I 

09.SI9l -1.3521 
09.0121 -1.3161 
QO.3211 -1.4061 
90.1131 -1.4301 
91.0111 -l.4%1 
91.6101 -1.6191 
91.1631 -1.3011 
92.1341 -1.5221 
92.6301 -1.53Ql 
92.191I -1.5MI 
93.0591 -l.S?bl 
93.3921 -I.595I 
*3.6?5l -1.b111 
Q4.0091 -1.6301 
*.3lll -1.04bl 
91.6301 -1.1b21 
95.0?sl -1.6041 
95.4201 -l.?oll 
e5.0901 -1.1221 

-1.QbJl 
-1.Qba1 
-l.VbZl 
-I.#ul 
-1.9531 
-1.95u1 
-I.Q4JI 
-1.9WI 
- I .  927 I 
-I.el+l 
-1.Qell 
-1.08111 
-1.8-1 
-i.enui 
-1.0121 
-I.ObJl 
-I.rnSl 
-1.04.51 

44.0131 3.4511 I W.4131 2.0901 I b9.06ll 
44.2411 3.4231 1 Sb.1121 2.ObbI I b9.4b11 
*..¶MI 3.4001 I 51.11b.1 2.0221 I b9.6b51 
64.0131 
4S.IO2l 
45.*1s I 
45.005 I 
6beOb91 
4b.%2l 
4bdbbI 
6b.WII 
4?.?lOl 
41,5311 

I 51.43Ql 
I 51.1031 
I Y . I O 1 I  
IY.w.1 
I Y.nzl 
I 59.0991 
1 19.44Sl 
I 59.1WI 
I We0131 
I W.W?I 

2,0031 I 10.2161 
I.Qs31 I 10.s951 
1.9111 I 10.pMI 

1.63&l I 1l.6aol 
i.otni I n.wm 
_.... 
I.TMI I i i . i J i i  
1.1401 I 12.1401 
1.1041 1 12.9091 
I.bb11 I 13.2341 
1.6201 I 13.6311 
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TABU 111.- dntinued 

0..44I 
0.1801 
0. -1 I 
0.1OQl 
O.n?4I 
0.h21I 
o . w t i  
0.*4PI 
0.40?l 
O . ~ I I  
0.4161 
0. mi I 
0.1111 
O.?bOl 
O.?O?I 
O.IQ?I 
O.OQ0l 
n . o w  

-o.noni 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

O.W.l 
O . * l T I  
O..0l I 
6.661 I 
0.41?l 
0..l I I 
O . \ ? * l  
O . H ? I  
0.11 ?I 

O.*.ol 
*.?lOl 
o.le1l 

O . I ? t l  
0.0901 
O . O * l l  
0 .03I l  
O.OO?l 

-O.O??I  
-o.esa I 
-o.onmi 
-0.1151 
-0. IWI  
-o.inoi 
- O * ? O * l  
-0 .Z3I  I 
-o.tni I 
-0.t8h1 
-0. w a  I 
-0.lbOI 
-0.10>1 
-0.4l.I 

*.?a11 

o isai  

-0.44ni 
- ~ . 4 n * 1  
-0.9141 

l . J I l I  
I.to11 
1.???1 
I.zs0l 
I . ? J * l  
I . Z l 4 l  
I.lOlI 

I . l * ? l  
l.I?Ol 
1.1011 
I . O O l  I 
l.09bl 
I . C ? O I  

O.%OI 
O.QSJI 
o.eo*i 

1.in.i 

o . w i  

o.n?oi 
o.nJni 
o.no*i 
0. ?ne1 
o. i in i  
0.?0!1 
O . * ? * I  
O.bMI 
O.hO5l 
*.l?*l 

... 
1.121l 
2.1061 
2.600l 
J.O?nl 
z.o+mi 
J.02nl 
1.0021 
1.0141 
1.8421 
1.9221 
I.8071 
i .n i r i  
I.nrni 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
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TABLE XI.- Continued 

(b) Continued 

I 5U.4771 

I So.tA91 

I 51.0321 
I 51.27~1 
I 51.4L71 

I 52.0451 
I 52.4561 

I 5J.2151 
I 53.bOOI 
I S3.*9ll 
I s4.2eni 
I s4.5911 
I s4.9581 
I 55.3171 
I 55.6501 
I sn.0761 
I 56.5591 
I M.W6l 
I 5 7 . 1 0 ~ 1  
I 5?.62>1 
I 5*.0031 
I 58.3831 
I 58.8581 

I so.s*ai 

I 5o.ne51 

I ~ i . n o + i  

I sz.8mi 

59.7??1 
bP.l-1)l 
h0.5501 
60.9201 
bl.3411 
61.0 
62.C ' I  I 
62-41 8 I 
62.7JII  
6J.?Z7I 
63.5k.I 
6J.9291 

l.*?I I 92.4-11 
l .h1*l I 92 .9WI  
1.n131 I 93.3581 
1.5871 I 93.?391 
1.5561 I 8s.Zb-l 
1.52bl I *.6311 
1.5011 I 05.044l 
1 . ~ 6 1  I '6.4c51 
1.4261 I 95.d951 
1.3901 I oF.2791 
1.3711 I Yt3.1521 
1.MIl I 47 .1~~01 
1.3021 I * ? . S I Y l  
l.?7ll I 97.9~81 
1.2111 I 9 n . 4 ~ 1  
1.I91l I 98.9JQI 
i.iwi I vv.sesi 
I.lI9l I 89.9231 
1.1071 llOO.33ll 
i . n w i  iioo.i~zi 
1.03LI llOI.le8l 
1.0051 l101.6371 

2.5531 
?.SO1 I 
2.6601 
2.6791 
7.7011 
2.?321 
2.1571 
7.1?3l  
?.8r)51 

2.6311 
Z.ATOI 

2.3571 
2.3351 
2.3161 
2.2QIl 
I.7641 

?..?Ob1 
2.l7jl 
2.1541 
? . l Z ? l  
2.1051 
Z.003I 
2.0541 
2.026l 
1.PWl 
I.9bSI 
1.9171 

2 . m i  

i . w i i  
i.n071 
i . n ~  
1.7001 
I .  7691 
1.1441 
I . 7 I J I  

I 

0.1'371 
O.?*Il 

O . b A ? I  
o.72ni 

O.CSOI 
O.rl l l  
0.5751 

0.5011 
0.4561 
0.4101 

0.53n1 
2.1OOl 
2.6Wl 
7.6151 
2.6hll 
2.64SI 
2.6301 
2.6111 

2.5131 
2.5551 
2.5391 
2.5221 
3.5011 

z.wm I 

I . ~ ? C I  

2 . 4 3 ~ 1  
2.4511 

2.4141 

8b.65*1 
1)7.0*3l 
d7.5lal 
08.0 IO I 
88.3721 
98.73-1 
9V.I*7l 
09.62bl 
PO .O 391 
9o.r.51 
90. 1971 
91.2SOI 
91.b101 

I 

o . m i  
0 . r u l  
d.?:al 
0-7461 
0.1971 
0.1031 
0.12ni 
0.001 I 
0.05?1 
0.010l 

1101.5141 
l10?.9101 
:Il..t?rl 
lIO8.Slll 
1108.T901 
l109.3151 
Il09.665l 
I I10.0691 
1110.4111 

-0.46 I 
-0.5ne1 
-0.5411 
-0.W.l 
-0.5911 
-0.64>l 
-0. 6161 
4 . 7 1  I I  
-0.7s 1 

------_--. 
I 70.121l 

I 79.9031 
I 80.2961 
I dO.bS11 
I @0.9?31 
I BI.J20I 

I 82.0761 
I 82.3821 
I 82.1321 
1 82.9591 
I 8J.3271 
I b1.641 
I 84.0131 
I 84.3691 
I 94.1111 

I rY.sSdl 

I e i . w i  

I ns.ozzi 
I n s . 3 ~ ~ 1  
I 65.7341 
I e6.1211 
I 06 .4V41  
I 86.8101 

.------- 
0.35Ul 
0.12v1 
0.1001 
O . Z b l l  
O.Z*?I 
0.2171 
0.1911 
P . l 6 5 l  
0.1341 
0 . 1 1 ~ 1  
o.oa*i 
0.073I 
n.0451 
0.023) 

-0.0041 
-0.0271 
-0.oSol 
-0.0691 
-0.091 I 
-0.1151 
-0.1421 
-0.1601 
-0. inn I 

I 50.5191 
I 50.5TSI 
I 50.6*11 
I 50.7381 
I 50.L31l 
I so.ve4i 
I 5I.067I 
I Sl.1921 
I si.>ini 
I 51.4311 
I 51.62?1 
I 5I.814I 
I si.9nai 
I S2.1801 
I 52.3521 
I 52.5OlI 
I 52.6eOI 
I 5 Z . M S I  
I 51.0411 
I 53.2451 
I 51.4571 
I 53.b731 
I 53.8581 
I 54.0341 
1 54.7411 
I 11.5001 
I 54.7401 

z.-iei I 51.1n21 
2.3121 I 51.4631 
2.3241 I 57.1211 
2.2891 I S8.0ClI 
z.2*51 I S8.3l4l 
2.7331 I 58.5801 
2.2111 I 58.8bll 
Z.IPII I 59.1621 
Z.ITRI I 5v.39ai 
z.1n71 I 5 9 . 6 ~ . 1  
2.1531 1 59.8521 
2.1621 1 6O.llSl 
2.1341 I 60.3721 
2.1??1 I 60.6691 
Z.l?Il I 60.9WI 
3.1101 I 61.3101 
2.1111 I 61.*?11 
Z.IOTI I 6i.9not 
2.1021 I 62.1551 
2.0871 I 62.4331 
2.0921 I 62.7721 
2.0061 I 63.0861 

2.Ol6l I 63.7191 
2.0671 I 64.0221 
2.0501 I 64.3951 

z.onoi I ~I.*XI 

2.0491 I 64.a3ni 

IlOl.633l 
l101.9931 
1102.4l21 
IIOZ.7l8I 
I143.1421 
' b.5601 
I103.8011 

1105.0301 
I105.3931 
I105.6411 
I 1 0 5 . ~ 0 1 l  
I lOb.2131 
I 106.5191 
I106.001 I 
I107.0d9l 
I107.1211 
I IO7.68bl 
I101.8111 
1101). 1-41 
I lOd.34ll 

l104.3581 I10*.65bI 

0.6881 
0.6551 
0.6331 
0 . 6 I Z I  
0.506) 
0.5601 
0.5351 
0.5041 
0.4021 
0.4541 
0.421 1 
0.3891 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

07.0Gl 
8I.4031 
07.18II 
88.1751 
88.CSII 
80.1401 
W. Obb I 
89.3901 
89.1011 
90.081 I 
90 -404 I 
90.604 I 

-0.206l 
-0.226 I 
-0.2501 
-0.2121 
-0.292 I 

-0.3301 
-0,3511 
-0.3691 
-0.391 I 

-0.424 I 

-0.30ni 

-o.4oni  
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(b) Continued 

2.n.1 
2.zobl 
2.1n1 
Z.I*I 
2.lOIl 
2.lbTl 
*.Is41 
2.14?1 
2.lz9l 
2.1191 
2.1071 
2.0Wl 
2.01Jl 
2.Osbl 
2.041 I 
2.027l 

1 1  Z I I  I I  ? l l  I 1  2 1  

I . W I  .?.In? 
I.mI OI..%I 
l.a.41 01.13aI 
l.0T.l m.0191 
l . n o l  u.m1 
l.04Sl O L 4 9 Z I  
l.03Zl u.ont 
1.0161 m.1m1 
1.ms1 09.rnl 
1.1821 W.6ITI 
1.1121 09.8161 
l.ml I W.2Zel 
1.1311 I or.Sl2l  
1.122l I 90.0331 
I.TObI I 81.1691 
1.6911 I 9l.6SJI 
1.6121 I 9l.1161 
1.6511 I 91.9091 
l.bJT1 I 92.3?*1 
l.bl8l 1 92.1211 
1.bOO1 I 8J.OZVI 
l.S@Ol I 9 J A J 9 I  
1.S1JI I I 

I.0III 1102.l10l 
L O M I  11oz.a311 
I.00Sl ll02.1.9l 

I I  I 

1.2931 
1.2111 
1.2311 
1.221 I 
1.2111 
I.2011 
1.1601 
l . I T J 1  

1.1011 
r.0nl 
l.wbl 
1.041) 
I.02el 
1.01Il 
0.8121 
0.9131 
0 . W l  
0.9291 
0.9041 
0.Oe.l 
0.8101 
0.05Tl 
0.0401 
0.ml 
0.001I 
0.T8JI 
0.1871 

i.mi 

.---I-- 

I 71.ir.I 
I 10.0101 
I 10.3S€4l 
I ?..bo1 
I 10.019l 
I T0.OObl 
I 19.3bOI 
I T9.b-I 
I 19.0031 
I 00.101l 
I 00.39~1 
I 0O.MIl 
I dO.9CsI 
I 0I.IeII 
I OI.S44I 
I Ol.024l 
I U.119I 
I W.4301 
I 02.?S?l 
I 83.0111 
I 03.2711 
I 03.%Il 
I 03.1321 
I 83.9901 
I 04.2J.l 
I 84.4451 
I 04.bS7I 
I 04.02ZI 
I 0O.IQ.I 
-------a 

0.102l 
O.OO3I 
O.*l 
0.b4.l 
O.bJ4l 
0.bzl I 
..bo41 
@.*I 
0 .ST I l  
O.SS?l 
0.SrnI 
0.W3I 
OeSObI 
0.4911 
0.4b1I 
0.4491 
0.4zVl 
0.40Ol 
O.J.81 
0.JIII 
0.ml 
0.3301 
0.W3I 
O . M ? l  
0.NOl 
O.Z?bI 
0.2bCI 
O.Z*b\ 
0.2211 --- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
k 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
-* 

0.1b31 
0.14bl 
0.1201 
0.1101 
o.on1 
0.001 I 
0.Ob.l 
0.0491 
0.0331 
0.01~1 
0.0011 

-0.0111 
-0.Oml 
-0.0.1 I 
-0.osq -o .om 
-0.oObl 
-0. 100 I 
-0.1 I T 1  
- 0 . l n l  
-0.152I 
-0.1111 
-0.1041 
-0 .nOl  
-0.2241 
-0.23.I 
-O.?Sl I 
-0.2b31 

I 

------- 
I Io4.242I 
I IO4.5bZl 
I lo4.9l.l 
1 lOS~2Jll 
IIOS.Slb1 
llbS.8411 
I I 0 6 . 0 ~ l  
I IOb.WIl 
ll0b.bWl 
I I O . . W l  
I IO?.IQbl 
ll01.m21 
IlO?.b211 
11a1.0811 
1100.1s11 
IlOOrJS1l 
I IOO.6OOl 
I IOO.OJtl 
1109.1U1 
I109.410l 
I109.0Obl 
I I I O .  1.01 
I ll0.4b4l 
I II0.1WI 
l l I O . % T l  
llll.?Obl 
I I I I . W2l 
I I I I .bb91 
I I 1  I .Ob41 
1111.8* t 
I l12.054l 
I 1 
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TABLE 111.- Continued 

(b) Continued 

v = 11.594 

I5.743l 
?b.OWI 
76.60 3 I 
76.992I 
77.326 I 
T7.7341 
18.1601 
?8.537! 
79.0271 
79.6041 

80-4BBl 
80.8831 
81.4011 
01.9071 

eo. 059 I 

n2.4021 
w. 835 I 
83.1491 
83.4971 

1.5541 
1.5651 
1.T73I 

1.5871 
1.591 I 
1.5951 
1.5961 
1.5951 
1.591 I 
lr590l 

I .581 I 
I.Sa4I 
1.5191 
1.5731 
1.5651 
1-55? I 
1.5511 
1.5431 

i.se1i 

i.seei 

I w . 4 i n i  
I ns.ooit 
I 85.3Q-1 
I 85.8981 
I 86.2991 
I 86.7821 
I 87.13ll 
I 87.4421 
I 81.8151 
I 88.2381 
1 88.6221 
I 88.8121 
I 89.3051 
I 89.wai 
I 89.eee1 
I 90.1141 
I 90.3861 
1 90.6651 
I 91.1391 
I I 

1.5221 
1.5071 
1.4961 
1.4811 
1.4691 
1.4531 
I .uz I 
1.431 I 
1.*171 
1.4021 
1.38?l 
1.1751 
1.3601 
1.3431 
1.3321 
1.3241 
1.3151 
1.3071 
1.2961 

I 

----------------- 
I 10.052I  1.0441 
I 70.1311 0.9901 
I 70.2371 0.9401 
I 70.3411 0.9111 
I 70.4531 0.8921 
I 10.U6.I 0.8011 
I 10.6621 0.8751 
I ~ O . ? W I  o.8711 
I 70.n941 0 . ~ 8 1  
I 11.047l 0.8651 

----------. 
I 74.0731 
I 75.2031 
I 75.4761 
I 15.79?1 
I 76.0551 
I ?6.2651 
I ?6.5lII 
I ?6.?621 
I 76.9641 
I 77.2591 

I 71.191l 0.8641 I 
1 71.3551 0.8611 I 
1 71.56ZI 0 . M O I  I 
I 71.7121 0.8601 I 
1 71.0741 0.8601 I 

I 72.2431 0.8581 I 
I 72.0531 0.0591 I 

I 7 2 . 4 ~ 1  0.8561 I 
I 72.0lOl 0.8551 
I 73.0311 o.es31 
I 73.2571 0.8501 
I 13.4621 0.8481 
I 13.6941 o . w t i  
I 73.9391 0.8441 
I 74.2051 0.8421 
I ?4.4?11 0.e391 
I 74.7311 0.8351 
-----w----- 

?1.5?11 
77.8291 

78.3331 
?8.621 I 
?11.b%I 
79.2071 
79.4651 
79.8031 
00 09 3 I 
80 .402 I 
80.7161 

7a.0~81 

.------ 
0.~301 
0.822I 
0.8191 
0 . 8 l t l  
o.eoi i  
0 . ~ 0 4 1  
O.RO?I 
0.199I 
0.1951 
0.7911 

0.1751 
0.7701 
0.7621 
0.7571 
0.7441 
0.1331 
0.7261 
0.716I 
0.1071 
0.6901 

0 . 7 ~ 1  

- 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 

---c---- 

82.4511 

83.0071 
Lt3.22lI 

83.6451 
83.9141 
84.154 I 
8*.3531 
84.6231 

02.760 I 

e3.4121 

I 84.8601 
I as.1211 
I 85.3561 
I 05.578l 
I es.em 
I e6.1001 
I 86.4091 
I 86.6Bhl 
I e ? . o o n ~  
I et.iiei 
I 81.5301 
I 87.7891 

.-------- 
0.5961 
0.58lI 
0.5701 
0.5601 
0.5521 
0.541 I 
0.5281 
0.51SI 
0.5051 
0.4921 

91.9301 I . Z ? I I  I oe.8211 o.nszi 1 1 0 6 . s i i  0.3731 
92.2181 i.zsnt I w.it.81 o . w w  IIO~.?UI 0.1c41 
92.5eoi 1.2411 I ~ 9 . 5 ~ 3 1  o.nosi IIOT.OW 0.32ZI 

1.22s1 
1.2051 

1.1611 
1.1201 
l.lO7I 

1.0621 
1.0411 
1.0201 
1.0011 
0.98Zl 
0.9601 
0.9391 
0.9111 
0.8931 

I 

1 . ~ 3 1  

i.oe71 

92.893 t 
93.2111 
93.597 I 
93.9355) 

9*.6401 

85.2401 

95.9511 
96.2921 
96.609 I 
97.0051 
97. 383 I 
97.8491 
98.1501 

I 

%.be01 

94.ea21 

9s.seci 

198.9431 
IlOO.338l 
1100.7051 
l101.1131 
I101.4901 
I101.915l 
1102.2121 
I IOZ.bZ7l 
I103.OZ71 
I103.40Ol 
I103.7b4 I 
1104.181l 
I104.589 I 
I104.8?61 
I IOS.2S61 
l105.5501 
1 1 

O.?OOI 
0.7’541 
0.7321 

0.6051 
0.6601 
0.6431 
0.6181 
0.50*I 
0.5701 
0.5481 
0.521 I 
0.4961 
0.47?1 
0.4511 
0.4301 

1 

o.?oni 

I107.338I 
1107.T891 
II08.159l 
I108.6III 
1109.0241 
I 109.4911 
l109.?e91 
I I10.109l 
I110.5091 
I110.8761 
I I I I .2891 
II11.7MI 
I112.23bl 
I 112.6031 
1112.9091 
l113.1?11 
I I 

0 . 3 0 ~ 1  
0.265l 
0.2371 
3.iOOl 
0.1671 
0.12-1 
0 .10~1  
0.07al 
0.04-1 
0.01Jl 
-3.0221 
-0.365 I 
-0.10- I 
-0.1301 
-0.1601 
-0.1obl 

1 

.-------. 
09.5161 
89.8561 
90.109I 
90.3931 
90.6651 
90.9201 
91.19CI 
91.4231 
91.6591 
91.9651 

0.4811 I 92.5681 

0.4571 I 93.1371 
0.4471 I 93.5491 
0.4341 I 93.9901 
0.4201 I 96.3161 
0.6041 I 94.6231 
0.3b9I I 91.9291 
0.3731 I 95.2221 
9.3591 I 95.4WI 
0.3471 I 95.6651 
0.3331 I 06.4181 

0.4691 I 9 2 . 7 ~ 6 1  

.------- --------- 
0.2481 I 91.5431 
0.2301 1 97.8141 

0.2031 I 98.4121 
0.1891 I 98.6641 
0.178I I 98.8551 
0.1641 I 99.0491 
0.1531 I 99.202I 
0.142I I 99.3S4I 
0.1271 I 99.5901 
0.0981 I 99.8681 
o.oe71 i100.13ei 
O.O?OI 1100.4051 
0.0501 llO0.67Sl 
0.0301 1100.9751 
0.0151 I101.2Z~I 
0.0021 1101.5281 

-0.0231 ll02.ZIII 
-0.0311 1102.5631 
-0.0421 1102.9211 
-0.0551 1103.2801 

0.2111 I qn.0991 

-O.OIII 1101.e3oi 

-------- 
-O. !O?I  
-0.1151 
-0.1221 
-0.1311 
-0.1371 
-0.1431 
-0.1481 
-0.1511 
-0.1M1 
-0.1631 
-0.1711 
-0.1761 
-0.1 0 I I 
-0.1861 
-0.191 I 
-0.1971 
-0.2011 
-0.2011 
-0.21 2 I 
-0.215I 
-0.21 01 

---------------- 
105.1751 -0.23il 
105.5921 -0.2WI 
105.94JI -0.ZWI 
1Ob.3231 -0.2321 
106.?511 -0.2291 
lOT.1831 -0.2291 
10?.5531 -0 .2PI  
107.9071 -0.2321 
108.i?601 -0.2331 
108.6131 -O.ZI&l 
109.0351 -0.2351 
109.3081 -0.2351 
109.71Zl -0.23bI 
110.0011 -3.2371 
110.2Tl l  -0.2971 
110.53?1 -0.2371 
110.1831 -0.2301 
111.1051 -0.2391 
111.4141 -0.2V1 
1II.TS.l - 0 . Z P I  
112.0381 -0.23Sl 
112.3621 -0.2351 
112.6301 -0.234 I 
112.9031 -0.22*1 
113.0121 -0.2711 
113.1381 -0.2IUI 

1 1 
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TABIS 111.- Continued 

(b) Continued 

'I = IS.997 

I K I  
1-1. 
I OS.42Sl 

t l  
-1 

O.O??I 
0.M6l 
0.W71 
0.9Ill 
0.91)) 
0.*31 
0 .9w 
0.961 I 
8.9701 
0.9771 
0.9801 
0.9861 
1.OOOl 
1.0071 
1.0111 
1.0141 

UIC 

t l  
-----I 

1.OIbl 
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(g) Canter-line vertical tail, 

. t 
I I 

... 

(h) Outboard vertical t a i l s .  

Figuse 1.- Continued. 
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" d 7  typical *: I ,  0581 

(1) Center-line ventral  f i n s .  

Figure 1.- Continued. 
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( j l  Strakes. 

(k) Horizontal tail and elevator. 

Mguro 1.- Continued. 
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(a) M - 2.30. 
Figure 5.- Lift-drag polars of several basic model configurations for Reynolds 

number of 9.84 x lo6/, (3.0 x 1Od/ft). 
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aerodynamic characteristics fcr W1BEV3. 
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Figure 6.- Continued. 
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Figure 6.- Continued. 
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Figure 6.- Continued. 
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Figure 6. - Concluded. 
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(a) M = 2.30. 

Figure 7.- E f f e c t  of horizontal tail on longitudinal aerodynamic 
characteristics for WlBEV3. 
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(b) M = 2.70. 

Figure 7.- Continued. 
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Figure 7.- Continued. 
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Figure 8.- Effect of horizontal tail deflections on longitudinal aerodynamic 
character is t ics for WlBEV3H. 
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( c )  M = 2.95. 

Figure 8.- Continued. 
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Figure 9.- Effect of ve,-tical tails on longitudinal aerodynamic 
charazteristics for WlBEH. 
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Figure 9.- Continued. 
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Fiqurc 9.- Continued. 
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Figure 9.- Concluded. 
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(a) M = 2.30.  

Figure 10.-  E f f e c t  of v e r t i c a l  t a i l s  with modi-:ied wing on longi tudinal  
aerodvnamic character istics for W2BEHU2S1. 
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F igure  10.- Con’;inued. 

159 



.. 02 

.. 04 

cl 

(b) M = 2.70. 

Figure 10.- Continued. 
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Figure 10.- Concluded. 
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(a) M = 2.30. 

Figure 11.- Effect of wing leading-edge modification on Longi- 
tudinal  aerodynamic characteristics for EUV3H. 
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(b) M 2-70. 

Figure 11.- Continued. 
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Figure 11.- Concluded. 
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(a) M = 2.30. 

Figure 12.- Eff .?ct  of fuselage ventrals and small strakes on longitudinal 
aerodynamic characteristics for W2BEV3H. 
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Figure 12.- Continued. 
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Figure 12. - Concluded. 
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(a) M = 2.30. 

Figure 13.- Effect of strskes on l ong i tud ina l  aerodynamic 
character istics for W2DEV2#. 
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(a) Concluded. 

Figure 13.- Continued. 

17 1 



Figure 13.- Continued. 

172 



IO 

8 

6 

4 

2 L ID  

0 

.: 

.a 

.6 

(b] Cor,c luded . 
Figure 13.- Concluded. 
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(a) M = 2.30. 

Figure 14.-  Effect of wing t i p  Krueger f l a p  on longitudinal 
aerodynamic character is t ics  for W3BEV3H. 
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(b) M = 2.70. 

Figure 14.- Continued. 
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Figure 15.- Effect  of v a r i o u s  rnoclel components on longitueical 
aerodjrriamic charactcr  istics. 
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Figure 15.- Continued. 
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(b) Conc l u d d  . 
Piqure 15.- L'ancludcd. 
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Figure 16.- E f f e c t  of angle of attack on sideslip with 
vertical t a i l s  on for WlBEV3H. M 2 2.70. 
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Figure 17.- Effect of angle of attack on sideslip with 
v e r t i c a l  tails off for W1BHI. M = 2.73. 
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ligute 18.- Bftoct of vertical tait on lateral aerodynamic 
characterirticr for W l B E H .  
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Figure 18. - Cont h u e d .  
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Figure 18.- Conclude$. 
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(a! !I = 2.30. 

F i g u r e  19.-  E t t w t  o f  v e r t i c a l  ta i l ;  w i t h  mdified wing on 
acrdynarnic c h a r a c t e r  istics f tx  W2W1U2S1. 
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Figure 19. - ConcludeC. 
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Figure 20.- Ef fec t  o f  fuselage vcntrals and small s trakes  on l a t e r a l  
aerodynamic character ist ics tor W28EV38. 
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Figure 20.- Concluded. 
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Figure 21.- E f f e c t  of strakcs on l a t 2 r a l  aerody:iamic OF POOR QUALmc 

chnracter  istics for WZWV&;. 
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Figure 21. 2oncluded. 
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(a )  M = 2 . 3 0 ,  

Figure 22.-  E f f e c t  of various model components on l a t e r a l  
.ierodynamic c h a r a c t e r i s t i c s .  
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Figure 22.- Concluded. 
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Figure 23.- Roll e f f e c t i v e n e s s  of  r i g h t  mid-control 
for WlBV3E. M f 2.70. 
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Figure 24.- Roll e f f e c t i v e n e s s  of  right mid-control t2 and spoiler 
for W2BEV3HU2Sl. M = 2.70. 
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